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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This gui de specification covers requirenments

for non-breathing air conpressed air systens inside

of buildings with pressures up to 34,470 kPa (gage).
Project requirenents nay require suppl enental

i nformati on added to the paragraphs contai ned herein.

Conmment s and suggestion on this specification are

wel cone and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.
Brackets are used in the text to indicate designer

choices or locations where text nust be supplied by
t he desi gner.
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PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.
Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)
ARl 520 (1990) Positive Displacenent Refrigerant

Conpressors, Conpressor Units and
Condensing Units
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ASME | NTERNATI ONAL ( ASMVE)

ASME B16. 11 (1996) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 20 (1993; Errata 1994) Metallic Gaskets for
Pi pe Fl anges - Ring-Joint, Spiral-Wund,
and Jacketed

ASME/ ANSI B16. 34 (1996) Val ves - Flanged, Threaded, and
Wl di ng End

ASME B31.1 (1995) Power Piping

ANSI / ASME B36. 10M (1996) Wel ded and Seaml ess Wought Stee
Pi pe

ANSI / ASME B40. 1 (1991; Special Notice 1992) Gauges -

Pressure Indicating Dial Type - Elastic
El ement

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 53 (1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded and Seanl ess

ASTM A 182/ A 182M (1996) Forged or Rolled Alloy-Steel Pipe
Fl anges, Forged Fittings, and Val ves and
Parts for Hi gh-Tenperature Service

ASTM A 269 (1996) Seanl ess and Wl ded Austenitic
Stainl ess Steel Tubing for General Service

ASTM A 312/ A 312M (1995; Rev. A) Seanl ess and Wl ded
Austenitic Stainless Steel Pipes

ASTM A 403/ A 403M (1996) Wought Austenitic Stainless Stee
Pi ping Fittings

ASTM E 11 (1995) Wre-doth Sieves for Testing
Pur poses

ASTM E 381 (1994) Macroetch Testing Steel Bars,

Billets, Bloons, and Forgi ngs

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: An | SO Standard is published by the
International Standard Organization which is a
wor | dwi de federation of national standards bodies
from 120 countries. |1SO standards cover all fields
except electric and el ectroni cal engineering
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standards. 1SO s are available in both English
and French | anguage.
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| SO 5390 (1997) Conpressors - Classification

| TALI AN LAWS AND NORMB (D. M) (LAW (CI RC.)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: Italian laws and normatives are the

| egi sl ative regul ati ons and decrees issued by the
Italian governnment in the formof |aws, norns,
decrees, circulars, and letters. These Laws and
Decrees concur together with Norns and Standards
in formng the governing directives for
construction.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

Law 46 (5/3/1990) Regul ations for safety of
syst ens

D.L. 93 (25/ 2/ 2000) Acconplishnment of EEC
Directive 97/23/CE in nmatter of pressure
equi pnent

D.L. 242 (19/03/1996) Modification and Integration

to D.L. 626/94

D.L. 494 (14/8/1996) I nplenentation of the
i nstruction 92/57/ CEE concerning the
m ni num safety and health requirenents to
be acconplished in tenporary or nobile
work site

D.P.R 547 (27/ 4/ 1955) Regul ations for work acci dent
prevention

D.L. 626 (19/9/1994) | npl enent ati on of EEC
directives, 89/391/CEE, 89/655/CEE,
89/ 656/ CEE, 90/ 269/ CEE, 90/ 270/ CEE and
90/ 679/ CEE, concerning i nprovenent of
safety and health of workers in the
wor ki ng pl ace

| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d

Uni ficazione" for Italy and is available only in
the Italian |language. It is the National Standard.

EE R R R I I I R I R I R I O I R I R R I R I R R R O
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

2223 (1967) Metallic pipe flanges - Tenpl ates
for drilling circular flanges

2278 (1967) Metallic pipe flanges - Circul ar
slip-on-wel ding flanges - Nom nal pressure
16

2528-1 (1974) Wought copper alloys - Special
copper alloys - Chenical conposition

3740-1 (1999) Steel fasteners - Technica
specifications - Generalities

4648 (1961) Multiple thread cutters - Metric
thread cutting

4668 (1961) Pressure and vacuum gages - Cock
with 1/2 gas connection and connection for
control device

5311 (1963) Gipping and hol di ng appliances -
Straps, clanps, squares and bearings -
Summary of standard types

5634 (1997) Identification systens for
pi pel i nes and canal i zati ons conveyi ng
fluids

6609 (1969) Metallic pipe flanges - Bolts -
Types, materials and ratings

6884 (1987) Shutting and regul ation val ves for
fluids - Supply and test conditions

7145 (1972) Pipe clanps for use on board ships
- Sunmary of standard types

8863/ FA-1 (1987/89) Unall oyed steel seanl ess and
wel ded tubes suitable for screwing in
accordance with UNI 1SO 7/1

9335 (1991) Safety valves - General requirenents

9647 (1990) Filters

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)

(UNI EN 1SO) (UNI |SO)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNI EN, UNI ENV, CEI EN, UNl EN | SO or UN
ISOis a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English
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| anguage and the UNI available only in the Italian
| anguage.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI 1SO 7-1 (1984) Pipe threads where pressure-tight
joints are nade on the threads - Part 1:
Di nensi ons, tol erances and designation

UNI EN 837-1 (1998) Pressure gauges - Bourdon tube
pressure gauges - Dinensions, netrol ogy,
requi renents and testing

UNI EN 837-2 (1998) Pressure gauges - Selection and
installation recomendations for pressure
gauges

UNI EN 837-3 (1998) Pressure gauges - Di aphragm and

capsul e pressure gauges - Dinensions,
nmetrol ogy, requirenments and testing

UNI EN 1074-3 (2001) Val ves for water supply - Fitness
for purpose requirenents and appropriate
verification tests - Part 3: Check val ves

UNI EN | SO 1127 (1998) Stainless steel tubes - Dinensions,
tol erances and conventi onal nasses per
unit length

UNI EN 1254-1 (2000) Copper and copper alloys - Pl unbing

fittings - Part 1. Fittings with ends for
capillary soldering or capillary brazing
to copper tubes

UNI EN 1254-2 (2000) Copper and copper alloys - Pl unbing
fittings - Part 2: Fittings with
conpression ends for use with copper tubes

UNI EN 1254-3 (2000) Copper and copper alloys - Pl unbing
fittings - Part 3. Fittings with
conpression ends for use with plastic pipes

UNI EN 1254-5 (2000) Copper and copper alloys - Pl unbing
fittings - Part 5: Fittings with short
ends for capillary brazing to copper tubes

UNI EN 1567 (2002) Building valves - Water pressure
reduci ng val ves and conbi nati on wat er
pressure reduci ng val ves - Requi renents
and tests

UNI SO 3601-1 (1992) Fluid systens. Sealing devices. O

Ri ngs. Inside dianeters, cross- sections,
tol erances and size identification code.
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UNI EN | SO 8504-2 (2001) Preparation of steel substrates
before application of paints and rel ated
products - Surface preparation nethods -
Abr asi ve bl ast-cl eani ng

UNI EN 10216-1 (2002) Seanl ess steel tubes for pressure
pur poses - Technical delivery conditions -
Non-al | oy steel tubes with specified room
tenperature properties

UNI EN 10216-2 (2002) Seanl ess steel tubes for pressure
pur poses - Technical delivery conditions -
Non-al l oy and alloy steel tubes wth
specified el evated tenperature properties

UNI EN 10242 (2001) Threaded pipe fitting in nmalleable
cast iron
UNI EN 10253-1 (2002) Butt-welding pipe fittings - Part

1. Wought carbon steel for general use
and wi thout specific inspection
requirenents

UNI EN 12449 (2001) Copper and copper alloys -
Seaml ess, round tubes for general purposes

UNI EN | SO 13920 (2000) wWelding - General tolerances for
wel ded constructions - Dinensions for
| engths and angl es - Shape and position

UNI EN 26704 (1992) Autonmtic steamtraps -
Cl assification

CEl EN 50298 (1999) Enpty encl osures for |owvoltage
swi tchgear and control gear assenblies -
Ceneral requirenments

CEl EN 60034-1 (2000) Rotating electrical nmachines - Part
1: Rating and perfornmance

CEl EN 60947-4-1 (2002) Low-vol tage swi tchgear and
control gear - Part 4-1: Contactors and
notor-starters - El ectronmechanica
contactors and notor-starters

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON,
INC. ( SMACNA)

SVACNA SRM (1998) Seisnic Restraint Manual Guidelines
for Mechani cal Systens

.2 RELATED REQUI REMENTS

Section 15050 "Basi ¢ Mechanical Materials and Methods," applies to this
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section, with the additions and nodifications specified herein

1.3 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Where a "G' in subnittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any

added or existing subnmittal itens deened

sufficiently critical, conplex, or aesthetically
significant to nmerit approval by the Governnent.
Submittal itens not designated with a "G' will be

approved by the QC organizati on.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Submit the following in accordance with Section 01330,
Procedures."

SD- 02 Shop Drawi ngs

H gh pressure conpressed air system
SD- 03 Product Data

Ai r conpressor

Air dryer

I nstrunmentation and controls

Air receivers [and] [separators]

Desiccant air dryers

Pi pi ng and tubing

Fittings

Val ves

Adapt ers

Pressure gages

Snubber s

Timed sol enoid drain

Tr aps

Filters

Strai ners
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Uni ons

O ring gaskets

Fl exi bl e connecti ons

Hangers and supports

Val ve box

Identification |abels for piping

For receivers [and separators] include Manufacturer's Data Report
Form U-1 or U 1A

SD- 06 Test Reports
Ai r conpressor
Laboratory test reports for materials used in high pressure systens
NDE report for welding of piping; G
Leak tightness test; G
SD-07 Certificates
Enpl oyer's record docunents; G
Wel di ng procedures and qualifications; G
SD- 08 Manufacturer's Instructions
Air receivers [and] [separators]

I ncl ude recommended certification test procedure and procedure for
cl eani ng, external painting, and delivery preparation

SD- 10 Operation and Mai ntenance Data
Air conpressor, Data Package 4
Air dryer, Data Package 4
SD-11 C oseout Submittals
Post ed operating instructions for air conpressor
Post ed operating instructions for air dryer
Post ed operating instructions for conpressed air system

QUALI TY ASSURANCE
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NOTE: The SMACNA SRM (seism c restraint manual)
referenced in the paragraph bel ow shall be applied
to locations subject to significant risk of seisnic
i nduced | oads. The degree to which this manual is
to be used for contract drawi ngs and specifications
shal | be determ ned by the designer of record in
coordi nation with the NAVFAC Engi neering Field

Di vi sion's Mechani cal Design Branch.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Provide all work specified in this section, including design, naterials,
fabrication, assenbly, erection, installation, and exam nation, inspection
and testing of conpressed air systemin confornance with Law 46, ASME B3l. 1,
D.L. 93, and SMACNA SRM as nodified and suppl enented by this specification
section and acconpanying drawings. |In ASME B31.1, the advisory provisions
shal | be considered mandatory, as though the word "shall" had been
substituted for "shoul d" wherever it appears; reference to the "authority
havi ng jurisdiction" and "owner" shall be interpreted to nean the
Contracting O ficer.

4.1 Equi pnent Data

Submit the follow ng data for equipnment listed for "QOperation and
Mai nt enance I nstructions, Parts and Testing."

a. Nane and address of authorized branch or service departnent.

b. Characteristic curves.

c. Following applicable data conpletely filled in:
Manuf acturer and nodel number [ |
Qperating speed |
Capacity [___ ] (CwvB)
Type of bearings in unit |
Type of lubrication [__ |
Type and adjustnent of drive [

Capacity of tank [

El ectric notor: Manufacturer, frane and type [___ ]
Mot or speed [ ] rad/sec
Current characteristics and kWof nmotor [___ ]
[ ] Thermal cut-out switch: Mnufacturer, type and nodel
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Starter: Manufacturer: Type and nodel [
1.4.2 H gh Pressure Conpressed Air System

Show | ocation, length, and type of welds or brazes, and indicate welding
and brazing procedures to be used, preheat, postweld heat treatnent, and
nondestructive wel ding and brazing testing required.

1.4.3 Laboratory Test Reports and Material Control

Laboratory Test Reports and Material Control for high Pressure Conpressed
Air Systens:

1.4.3.1 Laboratory Test Reports

Furnish the follow ng | aboratory test reports for pipe, tube, fittings,
val ves, and other pressure containing conponents (except pressure gages)
for each heat and lot of material

a. Full chenical anal yses
b. Physical properties.

c. FEtch test per UNI EN 10216-2 and ASTM E 381 as nodified for the
alloy to verify pipe and tube are seaml ess and free of defects.

1.4.3.2 Mat eri al Control

Where nore than one type of corrosion resistant alloy (stainless steel and
copper-ni ckel or nickel -copper for exanple) is to be installed at project
site, the Contractor shall inplenent and nmaintain a material control system
with marki ngs and/or tags to identify positively each piece as to the type
of netal.

1.4.4 \Welding Requirenents

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The draw ngs shoul d be checked to ensure that
any supplenentary information required by the
wel di ng and NDE par agraphs has been shown and t hat
there is not conflict between the project draw ngs
and t he specifications.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Drawi ngs nust indicate, or test of the

proj ect specifications nust specify, the tensile
strength, elongation, shear strength, size, |ength,
type, and location of the welds, as necessary.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Provide all welding work specified in this section for conpressed air
pi pi ng systenms in conformance with ASME B31.1, as nodified and suppl enent ed
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by this specification section and acconpanyi ng drawi ngs. The wel di ng work
i ncludes, but is not limted to, qualification of welding procedures,
brazi ng procedures, welders, brazers, welding operators, brazing operators,
i nspection personnel, and nondestructive exam nation personnel; mai ntenance
of wel ding records, and exam nation net hods for welds.

.4.4.1 Butt Wel ded Joints

Butt welded joints shall be full penetration joints. Butt welded joints in
systenms with working pressures over 2068 kPa (gage) shall be ful
penetration welds with consunabl e inserts or backing rings.

.4.5 Enpl oyer's Record Docunents

Submit to the Contracting Oficer for his review and approval the follow ng
docunentation. This docunentation and the subject qualification shall be
in conpliance with ASVE B31. 1.

a. List of qualified welding procedures that is proposed to be used
to provide the work specified in this specification section

b. List of qualified welders, brazers, welding operators, and brazing
operators that are proposed to be used to provide the work
specified in this specification section

c. VList of qualified weld inspection personnel that are proposed to
be used to provide the work specified in this specification
section.

4.6 Wel di ng Procedures and Qualifications

a. Specifications and Test Results: Subnit copies of the welding
procedure specifications and procedure qualification test results
for each type of welding required. Approval of any procedure does
not relieve the Contractor of the responsibility for producing
accept abl e wel ds.

b. Certification: Before assigning welders or welding operators to
the work, submit a list of qualified welders, together with data
and certification that each individual is performance qualified as
specified. Do not start welding work prior to submitting welder
and wel ding operator qualifications. The certification shal
state the type of welding and positions for which each is
qualified, the code and procedure under which each is qualified
date qualified, and the firmand individual certifying the
qualification tests

4.7 Experi ence for Installation and Testing

Experience for Installation and Testing O [Mediun] [and] [H gh] Pressure
Air System Install and test [medium [and] [high] pressure air piping and
equi pnment in accordance with ASME B31.1 and only wi th conpetent personne
specially trained and experienced in installation and testing of [nediuni
[and] [high] pressure air systens. The supervisors and personne
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performng installation and testing shall have had previ ous experience in
the satisfactory installation and testing of at least two [nediun] [and]

[ high] pressure air systenms. Submit data substantiating this experience to
the Contracting O ficer for approval prior to performng any work.

Supervi sors and personnel wth experience not acceptable to the Contracting
Oficer will be prohibited fromworking on these systens. Experience data
shal | include the follow ng.

a. Nane of enployee
b. Enpl oyer

c. List educational background and specialized training on
installation and testing [nmediun] [and] [high] pressure systens,
i ncludi ng safety precautions.

d. List at least two installations of each type of system worked on
and installed and tested satisfactorily.

(1) Type of system and operating or design pressure; for medi um
pressure 869 to 2751 kPa (gage); for high pressure 2758 kPa (gage)
and hi gher.

(2) Conpany or owner.
(3) Location.

(4) Nane, address, and phone nunber of a person who can be
contacted for verification at the installation

e. |If registered engineer, give the state in which registration is
hel d, and branch of engineering. An engineer is required to
supervi se safety during testing of nedium and high pressure air
syst ens.

4.8 Trai ni ng

Where special cleaning, flushing, material control, testing, and other
special requirenents are used on a contract, such as required for high
pressure conpressed air systens, conduct fornal training prograns for

enpl oyees on the special requirements. Mintain records on such training
whi ch shall be available for inspection by the Contracting O ficer

Certify that enpl oyees have satisfactorily conpleted the required training
prior to perform ng work on the contract.

5 SAFETY PRECAUTI ONS

5.1 Tenperature Restriction

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The designer shall assure that the piping
design tenperature is not exceeded, especially for
hi gh pressure systens. Provide aftercoolers and
hi gh tenperature shutdown devices as required for
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saf e operation of the systens.

EE R R R R R R R R R R R R R R R R R R R R R O R

Conpressors or other equi pnent shall not discharge conpressed air to the
pi pi ng systens above [38] | ] degrees C unl ess approved by the
Contracting O ficer. Aftercoolers or other devices shall be provided to
conply with the tenperature restriction

1.5.2 Rot ati ng Equi pnment

Ful |y guard couplings, notor shafts, gears and other exposed rotating or
rapi dly noving parts in accordance with D.P.R 547, D.L. 626, and D.L. 242.
Provide rigid and suitably secured guard parts readily renovabl e w thout

di sassenbl i ng guarded unit.

1.5.3 Wel di ng and Brazing

Safety in welding, cutting, and brazing of pipe shall conformto D.P.R 547,
D.L. 626, D.L. 242, and D.L. 494.

PART 2 PRODUCTS
2.1  SOURCE MANUFACTURERS
2.1.1 Ai r Conpressors

The foll owi ng nanufacturers provide nedi um and high pressure air conpressor
units that generally conply with these specifications:

AVP Pel uffo

Via Pienmonte, 12/ A
17024 Finale Ligure (SV)
Tel : 019- 602496

Fax; 019-6049807

www. apnpel uf f o. com

ATLAS COPCO | TALIA S.p. A
Via Fratelli Gracchi, 39
20092 Cinisello Balsanb (M)
Tel : 02-617991

Fax: 02-6171949

www. at | ascopco. it

BAUER COMPRESSCORI sr |

viale dell'lIndustria, 12/G

36100 Vi cenza

Tel : 0444-961555

Fax: 0444-965373

e-mail: info@auer-conpressori.com

COWAIR I TALIA S.r. 1.

Vi a Archinede, 31

20041 Agrate Brianza (M)
Tel : 039-65511
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Fax: 039-6056458
WWW. conpai r.it

| NGERSOLL- RAND | TALI ANA S. p. A
St rada Cassanese

20060 Vi gnate

Tel : 02-950-561

Fax: 02-953-60159

WORTHI NGTON S. p. A

Fl owserve Corporation
Vi a Rossini, 90/92
20033 Desio - M1l ano
Tel : 0362-6121

Fax: 0362-303396

www. f | owserve. com

. 1.2 Conpressed Air Dryers

The foll owi ng nanufacturers provide nedi um and high pressure conpressed air
dryers that generally conmply with these specifications:

BAUER COMPRESSCORI srl

viale dell'lIndustria, 12/G

36100 Vi cenza

Tel : 0444-961555

Fax: 0444-965373

e-mail: info@auer-conpressori.com

FRI ULAI R DRYERS

Via Csis, 36 S.S. 352 km 21
33050 Cervignano del Friuli (UD)
Fraz. Strassol do

Tel : 0431-939416

Fax: 0431-939419

www. friulair.com

PNEUMOFCRE S. p. A.
Via N. Bruno, 34
10090 Rivoli (TO
Tel : 011-950-4030
Fax: 011-950-4040
www. pneunof ore. com

H RCSS S. p. A

via Leonardo da Vincci, 8
35028 Piove di Sacco (PD)
Tel : 049-9719212

Fax: 049-9719317

www. hi ross. com

WORTHI NGTON S. p. A.

Fl owserve Corporation
Vi a Rossini, 90/92
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20033 Desio - M1l ano
Tel : 0362-6121

Fax: 0362-303396
www. f | owserve. com

.1.3 Air Receivers

The foll owi ng nanufacturers provide nedi um and high pressure air receiver
and separator units that generally conmply with these specifications:

Bl NDA ALDO

Viale Martiri della Liberta, 43
Vogher a

Tel : 0383-47817

Fax: 0383-366965

www. ai r bi nda. com

PNEUMOFCRE S. p. A.
Via N. Bruno, 34
10090 Rivoli (TO
Tel : 011-950-4030
Fax: 011-950-4040
www. pneunof ore. com

H RCSS S. p. A

via Leonardo da Vincci, 8
35028 Piove di Sacco (PD)
Tel : 049-9719212

Fax: 049-9719317

www. hi ross. com

Al RTEC

Via B. Bozzi, 8
42025 Cavriago (RE)
Tel : 0522-941125
Fax: 0522-941307

. 1.4 Chilled Water Type Conpressed Air Dryers

The foll owi ng nmanufacturers provide chilled water type conpressed air
dryers that generally conmply with these specifications:

ATLAS COPCO | TALIA S.p. A
Via Fratelli Gracchi, 39
20092 Cinisello Balsanb (M)
Tel : 02-617991

Fax: 02-6171949

www. at | ascopco. it

FRI ULAI R DRYERS

Via Csis, 36 S.S. 352 km 21
33050 Cervignano del Friuli (UD)
Fraz. Strassol do

Tel : 0431-939416
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Fax: 0431-939419
www. friulair.com

H RCSS S. p. A

via Leonardo da Vincci, 8
35028 Piove di Sacco (PD)
Tel : 049-9719212

Fax: 049-9719317

www. hi ross. com

WORTHI NGTON S. p. A

Fl owserve Corporation
Vi a Rossini, 90/92
20033 Desio - M1l ano
Tel : 0362-6121

Fax: 0362-303396

www. f | owserve. com

2.1.5 Desiccant Air Dryers

The foll owi ng nmanufacturers provide desiccant air dryer units that
generally conply with these specifications:

ATLAS COPCO | TALIA S.p. A
Via Fratelli Gracchi, 39
20092 Cinisello Balsano (M)
Tel : 02-617991

Fax: 026171949

www. at | ascopco. it

| MSYSTEM

Via Palerno, 6
09023 Monastir (CA)
Tel : 070-9177558
Fax: 178-2207119
WWW. | nBYySt em com

H RCSS S. p. A

via Leonardo da Vincci, 8
35028 Piove di Sacco (PD)
Tel : 049-9719212

Fax: 049-9719317

www. hi ross. com

WORTHI NGTON S. p. A

Fl owserve Corporation
Vi a Rossini, 90/92
20033 Desio - Ml ano
Tel : 0362-6121

Fax: 0362-303396

www. f | owserve. com

2.1.6 Pi pi ng and Tubi ng
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The foll owi ng nanufacturers provide nedi um and high pressure systemair
pi ping and air tubing that generally conply with these specifications:

A.D. TUBI | NCsSI DABI LI

Via per Cavolto, 11

22040 Anzano del Parco (CO
Tel: 031/630672

Fax: 031/630810

www. adt ubi . it

STEELTRADE

Loc. Cattagnina

29100 Rottofreno (PC
Tel : 0523/780121

Fax: 0523/780123

wwv. st eel tradeitaly. com

| SO CLI MA srl

Via Govanni XXIll, 58
25086 Rezzato (BS)

Tel : 030/ 2590700

Fax: 030/2590719

www. i socl i ma. com

FRA. BO S. p. A

Via Circonval |l azi one, 7
26020 Bordol ano (CR)
Tel: 0372/925188

Fax: 0372/95886

www. f rabo. net

CR srl

Vi a Pergola, 58 25080 Moni ga del Garda
Tel : 0365/502073

Fax: 0365/502672

WWW. Cr-srl.com

DALM NE

Piazza Caduti 6 Luglio 1944, 1
24044 Dal m ne (BGQ

Tel : 035560- 1111

Fax: 035560- 3827

www. dal mine. it

JANNONE ARM S. p. A
Via Nuova Villa, 29
80100 Napol i

Tel : 081-7523788
Fax: 081-7523425
WWW. j annonear m com

JANNONE TUBI s.r.l.

via Biagio Accolti G| - zona industriale
Bar i
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Tel : 080-5311448
Fax: 080-5312976
WWW. j annonear m com

1.7 d obe and Angl e Val ves

The foll owi ng nanufacturers provide gl obe and angl e type val ves for
conpressed air systens that generally conply with these specifications:

MARI ANl RUBI NETTERI E | NDUSTRI ALI srl
Vi a per Val duggia, 12

13011 Borgosesia (VO

Tel : 0163-23368

Fax: 0163-27900

WWw. mar i ani rubi netterie.it

EURA sr
Via Bissolati, 6
20125 M| ano

Tel : 02-60781714
Fax: 02-6887635
e-mail: eura.valves@iscalinet.it

KSB | TALIA S. p. A
Viale Tunisia, 46
20214 Ml ano

Tel : 02-6274-3273
Fax: 02-6698-3272

CAZZANI GA S. p. A

Via Parco

20046 Bi assono - M ano
Tel : 039-49861

Fax: 039-4986222

.1.8 Check Val ves

The foll owi ng nanufacturers provide check valves for conpressed air systens
that generally conply with these specifications:

MARI ANl RUBI NETTERI E | NDUSTRI ALI srl
Vi a per Val duggia, 12

13011 Borgosesia (VO

Tel : 0163-23368

Fax: 0163-27900

WWw. mari ani rubi netterie.it

VI LLA VALVOLE
via Scappini, 11
16149 CGenova
Tel : 01064-44949
Fax: 01064- 50996

RASTELLI RUBINETTERIE S. p. A
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Regi one Monticelli 10/14
28045 I nvorio (NO

Tel : 0322-255431

Fax: 0322-255117

www. rastel li.it

. 1.9 Pressure Reduci ng Val ves

The foll owi ng nanufacturers provide pressure reduction type valves for
conpressed air systens that generally conply with these specifications:

HYDRAFORCE HYDRAULI CS, Ltd.
Via Enrico da Porto, 10C
37023 Grezzana (Verona)
Tel : 045- 8650696

Fax: 045-8669602

RUBI NETTERI E STELLA

Via Unita' d'ltalia, 1
28100 Novar a

Tel : 0321/473351

Fax: 0321/474231

www. rubi netteriestella.it

MCR Srl

Via E. Brigatti, 52/C
22050 Ronco Briantino (M)
Tel : 039-6815-152

Fax: 039-6815-148

FAR RUBI NETTERI E S. p. A.
Via Mrena, 20

28024 Gozzano (NO

Tel : 0322-94722

Fax: 0322-955332

ww. far-spa.it

CAZZANI GA S. p. A

Via Parco

20046 Bi assono - M ano
Tel : 039-49861

Fax: 039-4986222

.1.10 Saf ety Val ves

The foll owi ng nanufacturers provide safety type val ves for conpressed air
systens that generally conply with these specifications:

A ST SpA

Via R Merendi, 20
20010 Cornaredo (M)
Tel : 0293-560606
Fax: 0923-62248

WWW. ast spa. it
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TYCO Val ves & Controls
Distribution Italy

29018 Lugagnano Val d' Arda (PQ)
Tel : 0523-890201

Fax: 0523-890290

FI Nl COVMPRESSCRS S. p. A

Via F.Ili Vignoli, 3

40069 Zol a Predona - Bol ogna
Tel : 051-6168111

Fax: 051-752408

.1.11 Needl e Val ves

The foll owi ng nanufacturers provide needl e val ves for conpressed air
systens that generally conply with these specifications:

MARI ANl RUBI NETTERI E | NDUSTRI ALI srl
Vi a per Val duggia, 12

13011 Borgosesia (VO

Tel : 0163-23368

Fax: 0163-27900

WWw. mari ani rubi netterie.it

SBC srl

Via Tol stoi, 86

20098 San G uliano (M)
Tel : 02-98491676

Fax: 02-98491712

wWWw. shc-it.com

CAZZANI GA S. p. A

Via Parco

20046 Bi assono - M ano
Tel : 039-49861

Fax: 039-4986222

FI Nl COVMPRESSCRS S. p. A

Via F.Ili Vignoli, 3

40069 Zol a Predona - Bol ogna
Tel : 051-6168111

Fax: 051-752408

.1.12 H gh Pressure Gages

The foll owi ng nmanufacturers provide pressure gages for high pressure
conpressed air systens that generally conply with these specifications:

WKA Italiana S.r.|.
Via Achille Grandi, 4
20017 Mazzo di Rho (M)
Tel : 02-9397001

www. Wi ka. it
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NUOVA FI MA

Via Cesare Battisti, 59
28045 I nvorio (NO

Tel : 0322-253200

Fax: 0322-253232

.1.13 Medi um Pressure Gages

The foll owi ng nanufacturers provide pressure gages for nedium pressure
conpressed air systens that generally conply with these specifications:

SWAGELOK- NORDI VAL Sr
Via Iseo, 6/A

25030 Erbusco (BS)
Tel : 030- 7722055

Fax: 030-7722024
ww. swagel ok. com

NUOVA FI MA

Via Cesare Battisti, 59
28045 I nvorio (NO

Tel : 0322-253200

Fax: 0322-253232

www. nuovafi ma. com

.1.14 Snubber s

The foll owi ng nanufacturers provide snubbers (or equalizers) for high
pressure conpressed air systens that generally conply with these
speci fications:

FLU D PRESS S. p. A
Via A Varisco, 2
42020 Al bi nea (RE)
Tel : 0522-347034
Fax: 0522-347033
www. fl ui dpress.it

SWAGELOK- NORDI VAL Sr
Via Iseo, 6/A

25030 Erbusco (BS)
Tel : 030- 7722055

Fax: 030-7722024
wwv. swagel ok. com

.1.15 Sol enoi d Drain

The foll owi ng nanufacturers provide tined sol enoid drains for conpressed
air systens that generally conmply with these specifications:

HYDRA FORCE HYDRAULICS, LTD

Via enrico da Porto, 10 c
37023 Grezzana (VR
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Tel : 045/ 8650696
Fax: 045/8669602
www. hydr af or ce. co. uk

FANTI NI COSM

Via dell'Gsio, 20090 Settala (M)
Tel : 02/ 9589329

Fax: 02/95307184

www. f anti ni cosm . com

DANFCSS

Via lmola, 9
40128 Bol ogna
Tel : 051-322139
Fax: 051-320165
www. danfoss. it

.1.16 Air Filters

The foll owi ng nanufacturers provide conpressed air filters for conpressed
air systens that generally conmply with these specifications:

ATLAS COPCO | TALIA S.p. A
Via Fratelli Gracchi, 39
20092 Cinisello Balsano (M)
Tel : 02-617991

Fax: 026171949

www. at | ascopco. it

SOTRAS

Via Donatello, 13

10071 Borgaro Torinese (TO
Tel : 011/ 2622222

Fax: 011/2624141

WWW. SOt ras. com

SWAGELOK- NORDI VAL Sr
Via Iseo, 6/A

25030 Erbusco (BS)
Tel : 030- 7722055
Fax: 030-7722024
www. swagel ok. com

FI Nl COVPRESSCRS S. p. A

Via F.Ili Vignoli, 3

40069 Zol a Predona - Bol ogna
Tel : 051-6168111

Fax: 051-752408

JUCKER S. p. A

via G Verdi, 9
23871 Lomagna (LC)
Tel : 039-59181
Fax: 039-5301286
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WWw. j ucker . it
.1.17 Strai ners

The foll owi ng nmanufacturers provide |line strainers for conpressed air
systens that generally conmply with these specifications:

MARI ANl RUBI NETTERI E | NDUSTRI ALI srl
Vi a per Val duggia, 12

13011 Borgosesia (VO

Tel: 0163/23368

Fax: 0163/27900

WWw. mar i ani rubi netterie.it

EURA sr
Via Bissolati, 6
20125 M| ano

Tel : 02-60781714
Fax: 02-6887635
e-mail: eura.valves@iscalinet.it

FI Nl COVMPRESSCRS S. p. A

Via F.Ili Vignoli, 3

40069 Zol a Predona - Bol ogna
Tel : 051-6168111

Fax: 051-752408

JUCKER S. p. A

via G Verdi, 9
23871 Lomagna (LC)
Tel : 039-59181
Fax: 039-5301286
WWw. j ucker . it

.1.18 Hangers and Supports

The foll owi ng nmanufacturers provide hangers and support naterials for
conpressed air systens that generally conply with these specifications:

PROSYSTEM

Via dell'lIndustria, 2

30031 Arino di Dol o (VE)

Tel: 041/5101622

Fax: 041/5131351

E-mail: info@rosystemtalia. com
WWw. prosystemtalia.com

GRI NNEL SALES & DI STRI BUTI ON
Via San G aconp, 260

39055 Lai ves (BZ2)

Tel : 0471/ 252091

Fax: 0471/ 254058

SWAGELOK- NORDI VAL Sr
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Via Iseo, 6/A
25030 Erbusco (BS)
Tel : 030- 7722055
Fax: 030-7722024
www. swagel ok. com

2.1.19 Fittings

The foll owi ng nanufacturers provide fittings for nmedi um pressure conpressed
air systens that generally conmply with these specifications:

CARRARA S. p. A

Via Provinciale, 1/E
25030 Adro (BS)

Tel : 030-745-1121
Fax: 030-745-1130
WWV. carrara.it

DALM NE

Piazza Caduti 6 Luglio 1944, 1
24044 Dalmne (BG Italy

Tel : 035/560. 111

Fax: 035/560. 381

www. dal mine. it

HYDROFLEX

Vi a Conunal e Maranda, 67
Napol

Tel : 0-815-770315

Fax: 0-815-770756

www. hydrof | ex. it

RACCORTUBI GROUP
Via Adanello, 1
20010 Arluno (M)
Tel : 02-9037291
Fax: 02-90376337
WWw. raccotrubi.it

STEEL TRADE

Loc. Cattagnina

29100 Rottofreno (PC
Tel : 0523-780121

Fax: 0523-780123

wwv. st eel tradei taly. com

SWAGELOK- NORDI VAL Sr
Via Iseo, 6/A

25030 Erbusco (BS)
Tel : 030- 7722055
Fax: 030-7722024
www. swagel ok. com

2.1.20 Fl at - Faced Steel Fl anges
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The foll owi ng nanufacturers provide flat-faced steel flanges for conpressed
air systens that generally conmply with these specifications:

STEEL TRADE

Loc. Cattagnina

29100 Rottofreno (PC
Tel : 0523/780121

Fax: 0523/780123

wwv. st eel tradeitaly. com

OPPO Gesui no

Via Anerigo Vespucci, 1
09074 Chilarza (OR

Tel : 0785/54642

WWW. Oppo. it

.1.21 Tr aps

The foll owi ng nanufacturers provide traps for conpressed air systens that
generally conply with these specifications:

Al RTEC

Via Torquato Tasso, 13
24020 CGorle (BGQ

Tel : 035-655988

Fax: 035-669112

WWW. ai rtecari aconpressa. com

VALSAR Sr

Via Benadir, 14
20132 Ml ano

Tel : 02-2613-744
Fax: 02-2829-633
www. val sar. it

FI Nl COVMPRESSCRS S. p. A

Via F.Ili Vignoli, 3

40069 Zol a Predona - Bol ogna
Tel : 051-6168111

Fax: 051-752408

JUCKER S. p. A

via G Verdi, 9
23871 Lomagna (LC)
Tel : 039-59181
Fax: 039-5301286
WWw. j ucker . it

.1.22 O Ring Gaskets

The foll owi ng nmanufacturers provide o-ring gaskets for conpressed air
systens that generally conply with these specifications:
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AWVPLA S. p. A

Strada per Cascina Restelli, 12
20040 Aicurzio (M)

Tel : 39-690- 1092

Fax: 39-690- 2255

e-mail: info@npla.it

STAMPAGGE O GOMVA

Via Mttarone, 6

21020 Bodi o Lormuago (VA)
Tel : 0332/948626

Fax: 0332/947764

www. st ampaggi ogonma. it

.1.23 Val ve Boxes

The foll owi ng nanufacturers provide val ve boxes for conpressed air systens
that generally conply with these specifications:

ALDO LARCHER

Via Artigiani 5 Handwerkerstrasse
| - 39057 Appi ano (BZ) Eppan

Tel : 0471- 662486

Fax: 0471-661790

www. al dol ar cher. com

MARI O CI RINO POM CI NO S. p. A
Strada Provinciale Arzano
80022 Arzano (NA)

Tel : 081-5734740

Fax: 081-5735928-3077-1418
E-mai | : ncpom ci no@al actica.it

MUSI LLI PREFABBRI CATI
Via Casilina Sud, 49
03043 Cassino (FR)
Tel : 0776-312431

Fax: 0776-310420

OPPO Gesui no

Via Anerigo Vespucci, 1
09074 Chilarza (OR

Tel : 0785-54642

WWW. Oppo. it

.1.24 Identification Labels

The foll owi ng nanufacturers provide identification |abels for conpressed
air systens that generally conmply with these specifications:

PROSYSTEM

Via dell'Industria, 2
30031 Arino di Dol o (VE)
Tel : 041-5101622
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Fax: 041-5131351
e-mail: info@rosystenitlia.com
WWw. prosystemtalia.com

GENERAL FI RE

Via Casilina, 159
00176 Roma

Tel : 06-70301043-9
Fax: 06-70301043
www. general fire.it

2.1.25 I dentification Tape

The foll owi ng nanufacturers provide identification tape for buried utility
lines that generally conply with these specifications:

COMBY | TALI A srl
Via Roma, 28
Padenghe sul Garda
25080 Brescia

Tel : 030-9907203
Fax: 030-9900428

SWAGELOK- NORDI VAL Sr
Via Iseo, 6/A

25030 Erbusco (BS)
Tel : 030- 7722055
Fax: 030-7722024
www. swagel ok. com

OPPO Gesui no

Via Anerigo Vespucci, 1
09074 Chilarza (OR

Tel : 0785-54642

WWW. Oppo. it

UNI GASKET

Via Roma, 46

| - 24067 Sar ni co
Tel : 035-910-328
Fax: 035-911-137

2.2 Hl GH PRESSURE Al R COVPRESSOR

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Prepare section for cooling water and include
in project specification. See Section 15181 for
pi pi ng and equi pnent which may be useful.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select aftercooler for 38 degrees C discharge
or design special piping for higher tenperature
di scharge. Paragraphs entitled "Hi gh Pressure Air
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Pi pi ng for 34,470 kPa (gage) at 38 degrees C
System " and "Hi gh Pressure Air Piping for 20,682
kPa (gage) at 38 degrees C Systent are rated for 38
degrees C.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

2758 to 34,470 kPa (gage) system nulti-cylinder, nulti-stage, [air]
[water] cool ed, reciprocating, [belt][direct]-driven, base-nounted type,
rated for continuous duty at [20,682] | ] kPa (gage) and capacity

i ndi cated. Mbunt conpressor, motor, controls, and instrunents on a wel ded
steel base plate. [Provide neans to adjust V-belt tension.] Provide splash
| ubricated conpressor not to exceed 105 rad/sec, or pressure |ubricated
conpressor not to exceed 188 rad/sec. Provide three phase squirrel cage

i nducti on notor not exceeding 188 rad/sec, with voltage characteristics as
i ndi cated, and open drip-proof enclosure. Crankshaft and connecting rods
shal |l be steel. Frame (crankcase), cylinders, and cylinder heads shall be
close grain cast iron. Fully enclose frane. Provide automatic unl oaders
to permit the conpressor to start unloaded. Provide [air] [water] cool ed
coolers after every stage of conpression to cool discharge air to within
[4] [-7] | ] degrees C of anbient air tenperature. Provide automatic
condensate drains to drain condensate during operation and when the
conpressor stops. Conformto | SO 5390 and CEI EN 60034-1for motor and CE
EN 60947-4-1 and CEl EN 50298 for controls.

2.2.1 Controls

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Select the first paragraph for only
start-stop control or the second paragraph and
subpar agraphs for dual control

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[Start-stop control conpressors by means of pressure switches [and arrange
for a | ead conmpressor and a | ag conpressor]. [Lead] conpressor shall start
when the pressure falls to [17,235] | ] kPa (gage) and stop when the
pressure reaches [20,682] [ ] kPa (gage). [Lag conpressor shall start
when the pressure falls to [13,788] | ] kPa (gage) and stop when the
pressure reaches [20,682] [ ] kPa (gage).] Wen both conpressors stop
at cutout pressure, the lead and | ag positions of conpressors shall be

i nterchanged automatically by nmeans of an electric alternator.]

[ Regul at e conpressor by dual control. Dual systemshall consist of a
conbi nati on of constant speed control and an automatic start-and-stop
control by automatic or manual selector switch.]

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Include "Start-and-Stop Control" and
"Constant Speed Control" below only for "Dua
Control " option.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

2.2.1.1 Start-and- Stop Control

When set for start-and-stop control, notor shall stop automatically when
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di scharge pressure reaches maxi mum pressure setting and start automatically
when di scharge pressure falls to mninumsetting. Cylinders shall unl oad
during periods of notor shutdown.

.2.1.2 Const ant Speed Control

Conpressor shall operate continuously at constant speed. Provide neans to
automatically |load and unl oad conpressor at preset m ni nrum and nmaxi num
pressure settings, respectively. Provide neans for automatic rel ease of
pressure within cylinders when the unit is operating without |oad. Also
provi de nmeans for nanual or autommtic unloading of cylinders during
starting of unit. Equip conpressor with a tined control to stop conpressor
after a 10-m nute unloaded period if air is not used.

. 2.2 Safety Controls

Provi de safety controls to shutdown [each] conpressor on high discharge air
tenperature or low oil pressure for pressure |ubricated conpressor and | ow
oil level for splash lubricated conpressor. Set high tenperature shutdown
at [54] [ ] degrees C. Indicate each shutdown condition by a |light on
t he conpressor control panel

. 2.3 Accessori es

Provi de pressure gages and relief valves on intercoolers and on the
aftercoolers. Provide [totally enclosed belt guards,] discharge check

val ves, and pressure sw tches.

.2.4 Noi se

84 dBA naxi mum sound | evel one nmeter from conpressor unit.

.3 H GH PRESSURE COVPRESSED Al R DRYER

I ncl ude conponent equi prent, inter-connecting piping, wiring and controls,
nounted in a cabinet and requiring only the connection to utilities.

Degrease dryer cabinet, prine coat, and finish coat wi th baked enanel.
Contractor shall furnish integral conponents whether specifically required

by this specification or not. Air shall |eave the dryer at a tenperature

of [ ] degrees C and a dew point of | ] degrees C, based on an

inlet tenperature of [38] [ ] degrees C. Pressure drop shall not exceed
[21] [ ] kPa. Provide conplete internal tubing, wring, and piping,

such that only connections to air inlet and outlet, to refrigerant
conpressor contactor, and to condensate drain are necessary.

.3.1 Construction

Heat sink type dryer consisting of a nmechanical refrigeration system

equi pped with an automatic tenperature shutdown switch to prevent freezing,
a large alum numgranule heat sink to allow a ninus 16 degrees C autonatic
tenperature control, regenerative air to air exchanger, and main conpressed
air cooling exchanger. Refrigeration systemshall cool thernmal nass heat
sink which shall, in turn, |ower conpressed air tenperature to dry air. A
direct air to refrigerant gas heat exchanger is not acceptable. Dryer
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shall have no internal traps or filters and shall have large internal air
passages to mnimze pressure drop.

2.3.2 Air Crcuit
I ncl ude the follow ng:

a. Regenerative heat exchanger: ASTM A 269, Type 304L and UNI EN | SO
1127 seanl ess stainless steel tube construction, inlet conpressed
air to outlet conpressed air heat exchanger designed to reduce
cooling load at design conditions mnus 7 degrees Chy inlet air
precool i ng.

b. Min heat exchanger: ASTM A 269, Type 304L and UNI EN | SO 1127
seam ess stainless steel tube construction, single-pass, designed
for mninumair pressure drop with air in the tubes surrounded by
al um num gr anul es.

c. Separator: Fabricated of ASTM A 269, Type 304L and UNI EN | SO 1127
seanl ess stainless steel in accordance with ASME B31.1. Code
stanp is not required. Provide noisture separator, |ow velocity
type, incorporating change of air flow direction to prevent

noi sture carryover.

d. Dryer operating pressure: [20,682] [34,470] [
wor ki ng pressure.

] kPa (gage)

e. Drainline: Provide drain line to exterior of dryer with
[ condensate trap] [or] [automatic drain valve].

f. Exterior piping connections: Provide with square ends.
2.3.3 Refrigeration System
I ncl ude the follow ng:

a. Conpressor: 1SO 5390 and ARI 520. Hernetic reciprocating
conpressor equi pped with automatic start-stop control, inherent
not or protection, crankcase oil strainer, and suction screen.
Refrigerant shall be R407-C and R134a.

b. Dryer controls: Capable of autonmatic 0 to 100 percent capacity
control with an automatic control expansion valve with sensing
bulb to control capacity, with automati c shutdown swi tch sensor
| ocated at point of |owest tenperature to prevent freezing.

c. Air cool ed condenser.

2.3.4 I nstrunmentati on and Controls

Provi de control panel in dryer cabinet containing:

a. Indicators:
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(1) Inlet air pressure gage

(2) Discharge air pressure gage

(3) Inlet air tenperature gage

(4) Main exchanger tenperature gage

(5) Refrigeration conpressor suction pressure gage
(6) Refrigeration conpressor discharge pressure gage
(7) Power interruption |light

(8) High tenperature |light

(9) Power on light

b. Electrical relays: Locate in an enclosed portion of panel
accessi bl e for easy servicing.

c. Controls and interl ocks:
(1) Condenser fan
(2) Conpressor across the line contactor
(3) Thernostatic control switch

2.4 H GH PRESSURE Al R RECEI VERS [ AND] [ SEPARATORS]

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Do not pernit field welding on high pressure
air receivers unless controls over wel ding processes
and nondestructive testing required by the mlitary
specification can be inplenented in the field.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

D.L. 93, seamess, forged, [20,682] [34,470] kPa (gage) design working
pressure, mninmum safety factor of 4, corrosion allowance of [1.60] [ ]
mm straight thread, 0O-ring sealed, forged steel inlet, outlet, and drain
pl ugs, straight or angle connection as indicated or required. [Capacity]
[Capacities] as indicated. After heat treatnent, exani ne exterior of
vessel by liquid penetrant or nmgnetic particle test; no defects are
permtted. Furnish certified (nondestructive exan nation) NDE report for
hi gh pressure air receiver. After hydrostatic testing at the factory,
clean the flask to oil-free condition. Abrasive blast interior and
exterior to near white condition. Vacuum clean surfaces to renpve dust and
debris. Check surfaces with black light to ensure there is no oil. Apply
2 or 3 coats of epoxy coating 0.20 mmmnimumdry filmthickness, with
white finish coat for the interior and gray finish coat for the exterior
Provide certification of factory tests. Securely support receiver and
equip with pressure gage, drain valve, and pressure relief valve set as

i ndi cated and piped to discharge in a safe manner. Piping shall conformto

SECTI ON 15212 Page 31



2.

[ 20,682] [34,470] kPa (gage) standards. Provide each receiver with
internal or external blowdown and drain line with manual valve in

accessi ble location, or with extension stem discharging through a visible
open sight drain. Do not manifold cylinder drain piping together
Attachment welds to receiver [and separator] shall not be permtted.

.5 MEDI UM PRESSURE Al R COVPRESSOR

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Prepare section for cooling water and include
in project specification. See Section 15181 for
pi pi ng and equi pnent which may be useful.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

| SO 5390. 869 to 2751 kPa (gage) system [Milti-stage] [Two-stage]

[ Single-stage], [air] [water] cool ed reciprocating, [belt] [direct] driven
type, suitable for supplying conpressed air at pressures indicated.
Provi de conpressor with ball or roller type bearing, pressure |ubricated,
thermal overl oad protection as required by NEMA, pressure switch, inlet
filter-mufflers, vibration isolators, intercoolers, aftercooler, and
flexible connectors. Provide safety control for shutdown and al arm on high
di scharge air tenperature or low oil pressure. Capacity and operating
pressure as indicated on drawi ngs. Munt conpressor and notor on a base
plate [and set on the receiver. Design receiver for additional |oad of
conpressor and notor].

.5.1 Recei ver

Buil d receiver (tank) of welded steel, in accordance with D.L. 93 and UN
9335, for [2751] | ] kPa (gage) working pressure at [232] | ]
degrees C, conplete with pressure gage, safety valve, check valve, shut-off
val ve on tank outlet, and automatic tank drain on tank. Provide tank with
steel supports and bolt to a concrete foundation. Capacity as indicated.

.5.2 Motor and Starter

Provide notor and starter 40 degrees C anbient tenperature rise, continuous
duty, drip-proof type notor, ball bearings, for operation with current of
vol t age, phase, and cycle indicated on the electrical draw ngs. WMtor of
such capacity that brake horsepower required by driven equi pment at nornal
rated capacity will not exceed naneplate rating of nmotor. Provide each
notor with automatic, fully enclosed, magnetic starter. Conformto CEl EN
60034-1 for motor and CEI EN 60947-4-1 and CEI EN 50298 for starter and
control s.

5.3 Controls

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Select the first paragraph for only
start-stop control or the second paragraph and
subpar agraphs for dual control

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

[Provide start-and-stop control. Mdtor shall stop automatically when
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di scharge pressure reaches maxi mum pressure setting and start automatically
when di scharge pressure falls to mninumsetting. Cylinders shall unl oad
automatically during periods of notor shutdown.]

[ Regul at e conpressor by dual control. Dual systemshall consist of a
conbi nati on of constant speed control and an automatic start-and-stop
control by automatic or manual selector switch.]

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Include "Start-and-Stop Control" and
"Constant Speed Control" below only for the "Dua
Control " option.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

.5.3.1 Start-and- Stop Control

When set for start-and-stop control, notor shall stop automatically when

di scharge pressure reaches maxi mum pressure setting and start automatically
when di scharge pressure falls to mninumsetting. Cylinders shall unl oad
during periods of notor shutdown.

.5.3.2 Const ant Speed Control

Conpressor shall operate continuously at constant speed. Provide neans to
automatically |load and unl oad conpressor at preset m ni nrum and nmaxi num
pressure settings, respectively. Provide neans for automatic rel ease of
pressure within cylinders when the unit is operating without |oad. Also
provi de nmeans for nanual or autommtic unloading of cylinders during
starting of unit. [Equip conpressor with a tinmed control to stop
conpressor after a 10-m nute unl oaded period if air is not used.]

.5.4 Intercool ers and Aftercoolers

Provide intercool ers between all internediate stages of multi-stage
conpressors and provide aftercoolers with conpressors. Intercoolers for
air-cool ed conpressors shall be the tube-and-fin type. Intercoolers for

wat er - cool ed conpressors shall be the shell-and-tube type, except that
tube-and-fin type may be used when the intercooler is supported by the
conpressor frame or attached to the conpressor. Air or water cool ed
intercoolers nay be the integral cast type when conpressor is 19 kWor

| ess. Aftercoolers shall be of the water-cool ed shell-and-tube type or
air-cool ed tube-and-fin type. Water-cool ed aftercool ers and intercool ers
shal |l be of sufficient capacity to cool the conpressed air to within mnus
9 degrees C and minus 7 degrees C, respectively, of the tenperature of the
wat er entering the coolers. Air-cooled intercoolers and aftercool ers shal
have sufficient capacity to cool the conpressed air to within mnus 7
degrees C of the anbient tenperature under the atnospheric conditions

i ndicated. Provide water-cooled intercoolers and aftercoolers with
sight-flow indicator to visually observe the flow of water to the cooler.
The pressure drop of conpressed air through the cooler shall not exceed 7
kPa. Provide intercoolers and aftercoolers with a noisture separator and
drain trap to renove the condensed noisture and oil fromthe air |eaving

t he cool er.
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2.5.4.1 Shel | - and- Tube

Fl oati ng- head type consisting of a renpovabl e and cl eanabl e nest of
corrosion-resistant tubes within a steel shell. Ar may pass either
t hrough the tubes or the shell.

2.5.4.2 Tube- and-Fi n

Copper, alum num copper-alunm num or copper-alloy construction. Fins
shal | be securely bonded to the tubing. Provide tube-and-fin coolers with
a fan for circulation of the cooling air. The fan shall be adequately
guarded for safety and be driven either fromthe conpressor crankshaft or
by an i ndependent el ectric notor.

2.5.5 Noi se
84 dBA naxi mum sound | evel one nmeter from conpressor unit.
2.6 MEDI UM PRESSURE Al R RECEI VER

D.L. 93, rated for [1900] [ ] kPa (gage), equipped with required val ves
and trinmngs, including gage and autonatic drain valve and pressure safety
relief valve. Pressure as indicated. [Sandblast exterior and interior to
UNI EN | SO 8504-2, near-white. Lining shall be a factory applied 0.20 mm
m ni mum epoxy coating.] Exterior finish shall be [standard factory finish]
[two coats of rust inhibitor prinmer and one coat epoxy enanel].

2.7 MEDI UM PRESSURE COWPRESSED Al R DRYERS

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: W©Make changes for medi um pressure systens and
insert the desired operating pressure. Nornally
used for under 944 scns capacity systens. CAUTI ON
ASSURE CORRECT SYSTEM PRESSURE | S SPECI FI ED

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

Provi de medi um pressure conpressed air dryers of the nmechani cal
refrigeration type, equipped with an automatic tenperature shutdown switch
to prevent freezing, a regenerative air to air exchanger (in capacity sizes
above 5 to 28 scns as standard with the manufacturer), and a main
conpressed air cooling exchanger. Refrigeration systemshall coo
conpressed air to dry the air. Dryer shall have no internal traps or
filters and shall have pressure drop not greater than [21 kPa] | kPa]
[indicated]. Air shall |eave the dryer at a tenperature of | ] degrees
C and dew point of | ] degrees C, based on an inlet tenperature of [38]
[ ] degrees C. Provide internal tubing, wiring, and piping conplete,
such that only connections to air inlet and outlet, to refrigerant
conpressor contactor, and to condensate drain are necessary.

2.7.1 Air Crcuit
a. Regenerative heat exchanger: Inlet conpressed air to outlet

conpressed air heat exchanger (in capacity sizes above 5 to 28 scns
as standard with the manufacturer) designed to reduce cooling
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| oad at design conditions mnus 7 degrees C by inlet air
precool i ng.

b. Min heat exchanger: Single-pass, with air in the tubes, heat
sink, direct expansion, or flooded cool er type.

c. Separator: Fabricated in accordance with ASME B31.1; code stanp
not required; noisture separator |ow velocity type incorporating
change of air flow direction to prevent noisture carryover

d. Dryer operating pressure: [1896] [ ] kPa (gage) worKking

pressure.

e. Drainline: Provide with exterior nounted condensate trap to
facilitate servicing.

2.7.2 Refrigeration System

a. Refrigeration conpressor: AR 520. Hernetic, sem-hernetic, or
open reciprocating type equipped with autonmatic start-stop or
unl oadi ng capacity control; standard conponents include inherent
notor protection, crankcase oil strainer, and suction screen
Refrigerant shall be R407-C and R134a.

b. Dryer controls: Capable of autonatic 0 to 100 percent capacity

control. Refrigeration controls shall maintain pressure dew point
within the specified range w thout freezing of condensate.
Controls shall include such devices as capillary tube, expansion

val ve, suction pressure regulator, thernostat, or other approved
devices as standard with the manufacturer. Dryer shall have

aut omati ¢ shutdown switch sensor |ocated at point of |owest
tenperature to prevent freezing.

c. Refrigerant dryer and suction line strainer
d. Air-cool ed condenser, with condenser fan and notor.
2.7.3 I nstrument ati on and Contr ol
I ncl ude control panel in dryer cabinet containing:

a. Indicators for the following services: Inlet air pressure gage,
di scharge air pressure gage, inlet air tenperature gage, nmin
exchanger tenperature gage, refrigeration conpressor suction
pressure gage, refrigeration conpressor discharge pressure gage,
green "Power On" |ight, power interruption |light, and high
tenperature |ight.

b. Electrical relays: Locate in an enclosed portion of the panel
accessi bl e for ease of servicing.

c. Controls and interlocks: To naintain required conpressed air dew

point and to cycle air-cooled condenser with refrigeration
conpressor [while maintaining head pressure control with | ow
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2.

2.

2.

anbi ent tenperature].

8 MEDI UM PRESSURE COMPRESSED Al R DRYER (CHI LLED WATER TYPE)

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Edit for medium pressure systens and insert
the operating pressure. Chilled water air dryers
are usually provided for 944 scns and | arger
capacities. CAUTION. Specify correct system
pressure. |f specification is edited to use a dryer
with direct heat exchange between air and
refrigerant, assure that air is not used for
breathing since refrigerant | eakage into the
conpressed air may be hazardous to personnel

war ni ng signs nmay be required.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Provi de medi um pressure conpressed air dryer of the nechanical refrigerator
type, with closed chilled water system regenerative air to air exchanger
and main conpressed air to water heat exchanger. Refrigeration system
shal | produce chilled water which, in turn, circulates through air-water
exchanger to dry the air. Provide internal tubing, wring and piping

conpl ete, such that only connections to air inlet and outlet, to punp
contactor, to refrigerant conpressor contactor, to condensate drain, and to
air cool ed condenser need be provided. Dryer shall be suitable for a
conpressed air operating pressure of [1896] | ] kPa (gage), with air

| eaving tenperature of | ] degrees C and dew point of [ ] degrees C
at rated pressure

8.1 Air Circuit

a. Regenerative heat exchanger: Air to air exchanger, with inlet air

passi ng through tubes and outlet air in shell, designed to reduce
cooling load at design conditions by precooling inlet air mnus 7
degrees C.

b. Min heat exchanger: Shell and tube construction, single-pass,
with air in tubes and water in shell, designed for mninumair
pressure drop, flanged connections, tubes rolled into tube sheets.

c. Separator: D.L. 93. Fabricated of carbon steel

d. Drain: Wth condensate trap

8.2 Chilled Water Circuit

a. Circulating punp: Single stage, nechanical seals, electric notor
driven with line shut-off valves

b. Liquid cooler: Direct expansion, refrigerant in tubes, water in
shel |, designed for 2068 kPa (gage) working pressure, renovable
tube bundle and insulated with foamtype insulation

c. Expansion tank: Wth sight glass, vent, and fill cock.
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d. Flowswitch: To shut down refrigeration conpressor on |oss of
chilled water flow.

2.8.3 Refrigeration System

a. Refrigeration conpressor: AR 520. Hernetic or senihernetic
reci procating type, with 183 rad/sec notor, integral capacity
control, oil pressure punp, oil scavenger punp, full-flow oi
filter, oil sight glass, inherent notor protection, crankcase
heater, suction and di scharge service val ve, crankcase oi
strainer, Monel suction screen, and hot gas bypass capacity
control below |ast step of unloading. Refrigerant shall be R407-C
and R134a.

b. Accessories: Include a discharge line muffler, sight glass,
refrigerant dryer, solenoid valve, thernostatic expansion val ve,
and suction |ine strainer.

c. Air-cool ed condenser: As indicated. Conplete air-cooled
condenser factory-fabricated and assenbl ed unit consisting of
coils, fans, and electric-notor drive. Base capacity at design
conditions on mnus 7 degrees C tenperature differential between
entering air and condensing refrigerant. Saturated refrigerant
condensi ng tenperature not over 40 degrees C. Base entering dry
bul b outside air tenperature on [32] [__ ] degrees C. Do not
take subcooling into account in determ ning conpressor and
condenser capacities. Air-cool ed condenser nay be used for
refrigerant storage in lieu of a separate receiver, provided that
condenser storage capacity is 20 percent in excess of fully
charged system [Provide head pressure control during |ow anbient
tenperature. ]

2.8.4 I nstrumentati on and Contro
Provide a control panel on the dryer contai ning:

a. Pressure gages (114 mdi aneter) for the foll ow ng services:
(1) Inlet air
(2) Condenser water inlet
(3) Refrigeration conpressor suction
(4) Refrigeration conpressor oil pressure
(5) Qutlet air
(6) Condenser water outlet

(7) Refrigeration conpressor discharge

b. Electrical relays: Locate in an enclosed portion of the panel
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2.

2.

accessi ble fromfront of panel
c. Start-stop buttons and green running indicating |ight.
d. Controls and interl ocks
(1) 220-volt control transfornmer
(2) Circulating punp across the |line contactor
(3) Conpressor across the line contactor
(4) Condenser water pressure safety switch
(5) Freeze protection safety switch
(6) Punp-out relay with normally open and normally cl osed contacts
(7) Q1 safety switch
(8) Four stage thernpstatic contro
(9) Refrigerant dual pressure switch
8.5 Tenperature I ndicators
a. Air inlet
b. Ar outlet
c. Chilled water in
d. Chilled water out
e. Dew point
9 DESI CCANT Al R DRYERS
Chanmber of welded steel, [ ] kPa (gage) working pressure, conformng to
D.L. 93, with flanged or threaded fittings, and [nanual] [autonmatic] drain
val ve. Manufacturer's recommended desiccant in tablet formwhich will not
nest or cake. Contractor shall provide a supply of desiccant for initial
operations in unbroken shipping containers equal to not |ess than four

charges of desiccant for the dryer.

10 H GH PRESSURE (HP) Al R PI PI NG AND ACCESSCRI ES

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: The high pressure air systemmaterials |isted
are tentative suggestions. The designer shal
calculate required mnimumwal | thicknesses for pipe
and tube in accordance with ASVE B31.1 and verify
adequacy of the materials listed. Select nmateria
for corrosion resistance required in the service
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environnent. All owance for corrosion or
fabrication, factor "A" in ASME B31.1, paragraph
104.1, shall be selected by the designer. |f carbon
steel is selected as the piping material, specia
attention should be given to the corrosion all owance
for the higher pressures such as 20,682 kPa (gage)
and 34,470 kPa (gage) systens since conmmercial sizes
per ANSI/ASME B36. 10M woul d not pernmit selection of

| arge corrosion allowance factors.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

2.10.1

HP air

HP Air Piping and Tubi ng

pi pi ng and tubing for 34,470 kPa (gage) at 38 degrees C system shal

conformto the foll ow ng:

a.

Stainless steel pipe: UN EN ISO 1127 and ASTM A 312/ A 312M
seam ess stainless steel, anneal ed Type [304L] [316L], Schedul e
160 up to 25 nm I PS, double extra strong (XXS) for 32 to 65 nm I PS
[,larger sizes shall be special as indicated]. Wall thickness
"schedul e" and "wei ght" designations shall conformto ANSI/ASVE
B36.10M Fittings for pipe 40 nmmIPS and snaller: ASTM A 403/ A
403M ASME B16.11, forged stainless steel, Type [304L] [316L],
socket welding, Cass 6000 for 6 to 25 mMm I PS, O ass 9000 for 32
and 40 Mmm IPS. Fittings for pipe 50 to 65 nmIPS: ASTM A 403/ A
403Mand UNI EN 10253-1, butt wel di ng, seanl ess w ought stainless
steel Type [304L] [316L], double extra strong (XXS)

Ni ckel - copper pipe: UN EN 12449, seanl ess, anneal ed, Schedul e
160 up to 25 nm I PS, double extra strong (XXS) for 32 to 80 nm
IPS, [,larger sizes shall be special as indicated.] Wall

t hi ckness "schedul e" and "wei ght" designations shall conformto
UNI EN 12449. Fittings 40 mmIPS and smaller: UNI EN 1254-1, UN
EN 1254-2, UNI EN 1254-3, and UNI EN 1254-5, or ASME B16. 11,
forged nickel -copper, socket welding, Cass 6000 for 6 to 25 mm
IPS, Cass 9000 for 32 and 40 mMmIPS. Fittings for pipe 50 nmIPS
and larger: UNI EN 1254-1 and UNI EN 10253-1, butt wel di ng,

seam ess wrought 70-30 nickel -copper, double extra strong (XXS)
50 to 80 nm I PS.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Use only one type of MI. Spec. fitting for
the entire project.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Stainless steel tubing: ASTM A 269 and UNI EN | SO 1127 and,

stainl ess steel, Type [304] [304L] [316], seaml ess, annealed, wth

wal | thicknesses as specified below Fittings for tubing:

stainl ess steel, Type [304] [304L] [316], flared type, suitable for
34,470 kPa service. Fittings shall have a m ni nrum burst strength
of 138 MPa (gage); furnish |aboratory burst test reports. Do not
use flareless fittings or bite type fittings. Do not weld tubing.

SECTI ON 15212 Page 39



2.10.2

M Nl MUM WALL THI CKNESS FOR STAI NLESS STEEL TUBI NG

Size (Tm Q. D.) Thi ckness (m)
10 1. 47
15 2.11
16 2.41
20 3.05

Copper -ni ckel tube: UNI EN 12449, Conposition 70-30,

tenper - anneal ed, Type | - seanl ess Cl ass 6000 (41, 364 kPa (gage)
wor ki ng pressure), Grade 2 (nmaterial with heat identification),

| PS outside dianeter sizes. Fittings 40 mnmIPS and snaller: ASME
B16. 11, forged copper-nickel, socket wel ding, except that body
wal I thickness shall not be |ess than the m nimumwall thickness
for Class 6000, and the average socket wall thickness shall be
1.25 times, and the m ninum socket wall 1.09 tinmes the mnimum
wal | thickness for that size for ass 6000. Fittings 50 to 80 mm
I PS: UNI EN 10253-1, butt welding, seanl ess wought 70-30
copper-nickel, with mninmmwall thickness for O ass 6000.

H gh Pressure Air Piping

Hi gh pressure air piping for 20,682 kPa (gage) at 38 degrees C system shall
conformto the foll ow ng:

a.

Stainless steel pipe: UN EN ISO 1127 and ASTM A 312/ A 312M

seam ess stainless steel, anneal ed Type [304L] [316L], Schedul e 80
up to 25 mm I PS, Schedule 160 32 to 150 mm I PS. Wall thickness
"schedul e" and "wei ght" designations shall conformto ANSI/ASVE
B36.10M Fittings for pipe 40 mmIPS and snaller: ASTM A 403/ A
403M ASME B16.11, forged stainless steel, Type [304L], [316L],
socket welding, Cass 3000 for 6 to 25 mmIPS, Odass 6000 for 32
and 40 Mmm IPS. Fittings for pipe 50 to 150 mm PS: ASTM A 403/ A
403M and UNI EN 10253-1, butt welding, seanl ess wrought stainless
steel Type [304L] [316L], Schedul e 160.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Use only one type of Mlitary Specification
fitting for the entire project.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

Stainl ess steel tubing: ASTMA 269 and UNI EN | SO 1127, stainless
steel, Type [304] [304L] [316], seanl ess, anneal ed, with mninmm
wal | thicknesses as specified below Fittings for tubing:

stainl ess steel, Type [304] [304L] [316], flared type, suitable for
20,682 kPa service. Fittings shall have a m ni nrum burst strength
of 139 MPa; furnish |aboratory burst test reports. Do not use
flareless fittings or bite type fittings. Do not weld tubing.
Brazed 20,682 kPa tubing fittings nay be used where flared fitting
connections are not required for equi pnent. Use Grade V silver
brazing all oy where tubing or fitting or both tubing and fitting
are stainless steel.
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M Nl MUM WALL THI CKNESS FOR STAI NLESS STEEL TUBI NG

Size (Tm Q. D.) Thi ckness (m)
10 1. 47
15 2.11
16 2.41
20 3.05

c. Copper-nickel tube: UN EN 12449, Conposition 70-30,
t enper - anneal ed, seanl ess, C ass 3300 (22,750 kPa (gage) worKking
pressure), Grade 2 (material with heat identification). Fittings,
Brazi ng: bronze or copper-nickel, silver brazed ends, rated for
not |ess than 20,682 kPa working pressure. Limt brazed joints to
required connections to existing piping. Use welded joints for
new and existing piping to the naxi nrum extent practical
Fittings, welding, 40 nmIPS and snaller: ASME B16.11, forged
copper - ni ckel, socket wel ding, except that body wall thickness
shall not be less than the mininmumwall thickness for the size
listed for Oass 3300, and the average socket wall thickness shal
be 1.25 tinmes, and the m ni num socket wall 1.09 tines the m ni num
wal | thickness for that size listed for Oass 3300; however, for 6
mm | PS, ASME B16. 11, C ass 3000 di nensions may be used when
approved by the Contracting Oficer. Fittings, welding, 50 to 80
mm | PS: UNI EN 10253-1, butt welding, seanm ess wrought 70-30
copper-nickel, with mninmmwall thickness as for O ass 3300.

.10.3 d obe and Angl e Val ves
Hi gh pressure valve with bronze body.
.10. 4 Needl e Val ves

Hi gh pressure valve with bronze body, except provide needl e val ve
cartridges in lieu of shutoff valve cartridges.

.10.5 Saf ety Val ves

UNI 9335 safety valve, [Type [304L] [316L] stainless steel,] [70-30
copper-nickel,] [70-30 nickel -copper,] [bronze,] [carbon steel,] with
O-ring seal union thread piece ends; factory set and seal ed.

.10.6 Pressure Reduci ng Val ves

UNI EN 1567, nom nal pressure rating of [2758] [10,341] [20,680] [41, 364]
kPa (gage), body of [stainless steel,] [bronze,] [alum numbronze,] [naval

brass,] outlet pressure and capacity as indicated, shock and vibration test
not required, allowance |lists not required.

.10.7 Adapt ers
Provide suitable tail piece adapters for installation of valves and for

ot her conponents with simlar union end connections. Tail pieces shal
match pipe material: [Type 304L or 316L stainless steel,] [70-30
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ni ckel - copper,] [70-30 copper-nickel,] socket welding type for 40 mm|PS
and smaller. Tailpieces for tubing: [brazed O D. type suitable for 20, 682
kPa]. Provide thread piece adapters for Oring union installation of
conponents made of material different from pi pe or where wel ded j oi nt
installation is not suitable.

.10.8 Pressure Gages (H gh Pressure)

Pressure gages for high pressure systems shall conformto UNI EN 837-1, UN
EN 837-2, and UNI EN 837-3, or ANSI/ASME B40.1, for air, with a scale
approxinmately twi ce the system worki ng pressure, nonshatterable safety

gl ass, and pressure bl owout back to prevent glass fromflying out in case
of an explosion. Gages: [90] [114] mmin dianeter with a steel case and
tubi ng and an accuracy of one percent full scale in mddle half section of
scale and 1 1/2 percent of full scale value in first and last 1/4 sections
of scale. Do not fasten bourdon tube pressure-sensitive elenents with

| ownel ting-point solder. Print on gage faces in red letters "USE NOOL."
Provi de pressure snubbers or equalizer in pressure gage installations on

i nfl ow side of a gage valve. Munt gage branches vertically on top of an
air line to avoid branch fl ow of condensate and dirt. Connect a gage to an
air line or conponent through an equalizer, gage valve (sl ow openi ng needl e
type), and branch with provision for bleed-off.

.10.9 Snubbers (or Equali zers)

[ Type 304L or Type 316L stainless steel] [70-30 copper-nickel] [70-30
ni ckel - copper] body with a rated working pressure not |ess than system
desi gn pressure. Snubber elenment: sintered stainless steel or other
approved type.

.10. 10 Ti red Sol enoi d Drain

Packaged sol enoid drain with 6 nm [20,682] [34,470] kPa (gage), direct
acting, normally cl osed solenoid valve, solid state tiner, drain cycle
adjustable fromzero to 50 minutes, valve open duration adjustable from one
to 14 seconds, power on |ight, valve open |light, operation on 230 VAC, and
housed in CEl [1] [ ] encl osure.

.10.11 Conpressed Air Filters

Provi de high pressure conpressed air filter, single cartridge type,

desi gned for operating pressures not |ess than the system design pressure.
Filter housing of [Type [304L] [316L] stainless steel] [70-30

copper-ni ckel] [70-30 nickel -copper] construction. Provide a cellul ose
cartridge filter of graded density construction capable of renoving |iquids
and solids of 5 microns and larger. Provide filter with a bottomdrain and
[ manual drain valve] [timed solenoid drain], per UNl 9647.

. 10. 12 Strainers
Y-pattern type with [cast stainless steel body, Type 316, Type 304, Type
304L or Type 316L,] [70-30 copper-nickel,] [70-30 nickel-copper,] [forged

all oy steel body ASTM A 182/ A 182M G ade F-22,] rated for the system
desi gn working pressure, with 20-nesh Monel or stainless steel screen. Net
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strainer area not less then 2.5 tinmes the inlet connection area.
2.10.13 Uni ons

Oring seal type conpatible with union ends of valves, material and end
preparation conpatible with pipe and fittings.

2.10.14 O Ring Gaskets
UNI | SO 3601-1
2.10. 15 Hangers and Supports

Provi de pi pe hangers and supports conformng to UNI 5311 and UNI 7145,
except as specified or indicated otherwi se. Hangers for high pressure air
lines shall be rigid or braced and sufficiently strong to prevent

"whi ppi ng" of a pipe if a break occurs while the Iine is under pressure.
Furni sh zinc plated pi pe hangers and supports except for copper plated
inserts for copper piping. Provide tubing supports of U shaped steel bolts
and nuts firmy secured to adequately support structures such as walls,
colums, floors, or brackets. dips shall fit closely around piping but
shal | have sufficient clearance to pernit |ongitudi nal movenent of piping
during normal expansion and contraction. Provide supports at val ves,
fittings, branch lines, outlets, changes in direction, equipnment, and
accessori es.

2.11 MEDI UM PRESSURE COVPRESSED Al R PI PI NG AND ACCESSORI ES

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Conponents are |isted based on operation at
maxi mum tenperature of 66 degrees C. ass 300
steamrated conponents have water-oil-gas (WG

rati ngs above 2758 kPa (gage) at 66 degrees C. |If

hi gher operating tenperatures are expected, change
conponent descriptions to higher ratings as required
after review ng appropriate conponent specification.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Medi um pressure conpressed air piping and accessories 869 to 2751 kPa
(gage) at 66 degrees C shall conformto the foll ow ng:

2.11.1 Pi pe

ASTM A 53 or UNI EN 10216-1 and UNI 8863/ FA-1, seanl ess carbon steel
Schedul e 40, bl ack.

2.11.2 Fittings, Size 50 MIlineters and Larger

UNI EN 10253-1, carbon steel, butt welding, Schedule 40, or UNI 2223 and
UNI 2278, carbon steel welding neck flanges, Cass 300, UNI 2223, fl anged
fittings, carbon steel, Cass 300, gaskets ASME B16. 20, spiral wound
netallic, Cass 300, bolts UNI 6609, G ade B7, and nuts, UNl 3740-1, G ade
7. Butt welded joints shall be full penetration consunable insert or
backi ng ring type.
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.11.3 Fittings, Size 40 MIlinmeters and Snall er

ASME B16. 11, forged carbon steel, Cass 3000 socket welding or Class 2000
threaded. Seal weld threaded joints not required to disassenble piping for
mai nt enance. Joints may al so be butt welded or flanged, as specified for
sizes 50 nm and | arger

.11. 4 Fl at -faced Steel Flanges

Where connections are nade to Cass 250 cast iron flanges with stee
flanges, use only flat-faced Cl ass 300 steel flanges.

.11.5 Uni ons

UNI EN 10242 (3447 kPa (gage) WOG cold, non-shock).

.11.6 Val ves

.11.6.1 d obe and Angl e Val ves

Sizes 50 nm and snaller, bronze, netallic disc, renewabl e seat type, d ass
300, threaded ends, or carbon steel, Cass 300, threaded ends. Sizes
larger than 50 nm UNI 6884 or ASME/ ANSI B16. 34, carbon steel, tapered

di sk, Cl ass 300, flanged ends.

.11.6.2 Check Val ves

UNI EN 1074-3 and UNI 6884 or ASME/ ANSI B16. 34, d ass 300, steel, lift or
sw ng type.

.11.6.3 Pressure Reduci ng Val ves

UNI EN 1567, with nomi nal pressure rating of not |less than inlet system
pressure indicated. Provide pressure reducing val ves capabl e of being

adjusted to specified fl ow and pressure, and suitable for intended service.
Provide pilot valve for done | oaded type if required for proper operation.

.11.6.4 Saf ety Val ves

UNI 9335 safety valve, bronze body with bronze trim for unfired pressure
vessel s, threaded or flanged connection; factory set and seal ed.

11,7 Pressure CGages

UNI EN 837-1, UNI EN 837-2, UNI EN 837-3, and UNI 4668, or ANSI/ASME B40. 1,
Accuracy Grade A, for air, with steel or brass case, and nonshatterable
safety glass, and a pressure bl owout back to prevent glass fromflying out
in case of an explosion. Gages shall have a 90 mm m ni rum di aneter di al
and a dial range of approximtely twi ce working pressure.

.11.8 Pi pe Hangers and Supports

UNI 5311, UNI 7145, except as specified or indicated otherwi se. Provide
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zinc plated pi pe hangers and supports. Provide tubing supports of U shaped
steel bolts and nuts firmy secured to adequately support structures such
as walls, colums, floors, or brackets. dCips shall fit closely around

pi pi ng but shall have sufficient clearance to permt |ongitudi nal novenent
of piping during nornal expansion and contraction. Provide supports at

val ves, fittings, branch lines, outlets, changes in direction, equipnent,
and accessori es.

.11.9 Strai ners

Class 250, Style Y, sinplex type, with 20-nmesh Monel or stainless stee
screen.

.11. 10 Tr aps

UNI EN 26704, to drain water and other liquids fromsystem Type of traps,
as indicated, and rated working pressure not |ess than system operating
pressure.

.11.11 Fl exi bl e Connecti ons

Vibration isolation, wire braid reinforced corrugated netal hose type,
line-sized, with bronze end connections, suitable for pressure indicated.
Length as recommended by manufacturer but not |less than [457] | ] mm

.11.12 Tetrafl uoroet hyl ene Tape

Tetrafl uoroet hyl ene tape for screwjointed pipe.

.12 SLEEVES

12,1 Fl oor Sl abs, Roof Slabs, and Qutside Walls Above and Bel ow G ade
Gal vani zed- st eel pi pe having an inside dianmeter at |east 15 mm |l arger than
t he outside dianeter of the pipe passing through it. Provide sufficient

sl eeve length to extend conpletely through floors, roofs, and walls, so
that sleeve ends are flush with finished surfaces except that ends of

sl eeves for floor slabs shall extend 15 nm above finished fl oor surface.
Sl eeves | ocated in waterproofed construction shall include flange and

cl ampi ng ring.

.12.2 Partitions

Gal vani zed sheet steel, 26 gage or heavier, of sufficient length to
conpletely extend through partition thickness with sleeve ends flush with
partition finished surface.

.13  VALVE BOX

Provi de rectangul ar concrete design with words "Conpressed Air" cast or
ot herwi se marked on the cover. Size shall be | arge enough for renoval of

val ve wi t hout renoving box. Provide valve box for areas as foll ows:

a. Roads and traffic areas: Heavy Duty, cast iron cover
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2.

b. Oher areas: Standard duty, heavy steel plate or concrete cover
14 | DENTI FI CATI ON LABELS FOR PI PI NG

Label s for pipes 20 mm O D. and |larger shall bear printed | egends to
identify contents of pipes and arrows to show direction of flow Except
that of pipes snmaller than 20 nrm O. D., |abels shall have col or coded
backgrounds to signify levels of hazard in accordance with UNI 5634.
Legends and type and size or characters shall also conformto UNl 5634.
Label s shall be made of plastic sheet with pressure-sensitive adhesive
suitable for the intended applications or they may be prenol ded of plastic
to fit over specific pipe outside dianeters 20 mm and | arger. For pipes
snaller than 20 M O. D., furnish brass identification tags 40 mMmin
diameter with | egends in depressed black-filled characters.

.15 BURI ED UTI LI TY WARNI NG AND | DENTI FI CATI ON TAPE

Pol yet hyl ene plastic tape nanufactured specifically for warning and
identification of buried utility lines. Tape shall be of the type provided
inrolls, 152 mm m ni mumwi dth, color codes for conpressed air (gray) wth
warni ng and identification inmprinted in bold black |etters continuously and
repeatedly over entire tape length. Warning and identification shall be

" CAUTI ON BURI ED COVPRESSED Al R LI NE BELOW or simlar wording in both
English and Italian. Code and letter coloring shall be pernmanent,

unaf fected by noisture and ot her substances contained in trench backfil

mat eri al

.16 FRESH WATER

Fresh water for cleaning, flushing, and testing shall be clean and potabl e.

.17 BASI C PI PI NG AND COVPONENT NMATERI ALS

Conformto the following where material is specified by generic type and no
specification is |isted.

L17.1 St ai nl ess St ee

Austenitic type, anneal ed, ASTM A 182/ A 182M

.17.2 Ni ckel - Copper

70- 30 ni ckel -copper, anneal ed, UNI 2528-1.

.17.3 Copper - Ni cke

70- 30 copper-nickel, soft tenper, UNI 2528-1

.17. 4 O her Materials

For materials where no specification is |listed above, conformto nateria
specifications listed in ASVE B31l. 1.
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2.18 SOURCE QUALITY CONTROL

Test air conpressors and conpressed air dryers at the factory to assure
proper operation. Certify satisfactory acconplishnment of tests.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install materials and equi pment as indicated and in accordance with
manuf acturer's recomendati ons.

3.1.1 Excavation and Backfilling
Section 02315, "Excavation and Fill."
3.1. 2 Corrosion Protection

Provi de corrosion protection for buried steel [and corrosion resistant
steel] piping in accordance with Section 09974 "Protection of Buried Stee
Pi pi ng and Steel Bul khead Tie Rods."

3.1.3 Pi pi ng

Unl ess specifically stated to the contrary, fabrication, assenbly, welding
and brazing shall conformto ASME B31.1 for all piping of the air system

Pi pi ng shall foll ow the general arrangenent shown. Cut piping accurately
to neasurenents established for the work. Work piping into place w thout
springing or forcing, except where cold-springing is specified. Piping and
equi pment within buildings shall be entirely out of the way of |ighting
fixtures and doors, w ndows, and other openings. Locate overhead piping in
buil dings in the nost inconspicuous positions. Do not bury or concea
piping until it has been inspected, tested, and approved. Where pipe
passes through building structure, pipe joints shall not be conceal ed, but
shal |l be | ocated where they may be readily inspected and building structure
shal |l not be weakened. Avoid interference with other piping, conduit, or
equi pment. Except where specifically shown otherw se, vertical piping
shall run plumb and straight and parallel to walls. Piping connected to
equi pnrent shall be installed to provide flexibility for vibration
Adequat el y support and anchor piping so that strain fromwei ght of piping
is not inposed on the equiprent.

3.1.3.1 Fittings

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Del ete bending of nmedi um or high pressure
pi pe when not included in project.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Use long radius ells where appropriate to reduce pressure drops. Pipe
bends in lieu of fittings nay be used for piping where space permts. Pipe
bends shall have a uniformradius of at least five tinmes the pipe dianeter
and nust be free fromany appreciable flattening, winkling, or thinning of
the pipe. Mtering of pipe to formel bows, notching straight runs to form
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full sized tees, or any simlar construction shall not be used. Make
branch connections with welding tees, except factory nmade forged wel di ng
branch outlets or nozzles having integral reinforcenments conformng to ASME
B31.1 may be used.

a. Bending of High Pressure Pipe: Prior to bending pipe for high
pressure systems, the Contractor shall subnit for approval witten
fabrication and inspection procedures and cal cul ati ons showi ng the
required mni mumwall thickness of pipe after bending. Only cold
bendi ng shall be permitted. The fabrication procedure shal
i ndi cate the required pipe wall thickness prior to bending,
equi pnent to be used, set up and bendi ng procedures, and
i nspection and acceptance criteria. Inspection shall include
verification of mninmumwall thickness by ultrasonic or other
nmet hods i f deened necessary by the Contracting Oficer. No
wrinkles or other contour irregularities will be permitted in the
bent pipe. Check flattening in accordance with ASME B31.1
I ncl ude required di mensional checks in inspection procedures and
accept abl e val ues tabul ated for each pipe size to be bent.
Qual i fied personnel shall performnondestructive exani nations
required in accordance with qualified procedures

3.1.3.2 O earances for Wl ding

Provi de clearances fromwalls, ceilings, and floors to permt the
installation of joints. The clearances shall be at |east 150 nm for pipe
sizes 100 mm and | ess, 250 nm for pipe sizes over 100 mm and sufficient in
corners. However, the specified clearances shall not waive requirenents
for welders to be qualified for the positions to be wel ded.

3.1.3.3 d eani ng

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Special cleaning requirenents are mainly

i ntended for high pressure systens. Speci al

cl eani ng should al so be considered for nmedi um
pressure systenms over 1724 kPa (gage) which nay be
subj ect to dieseling explosions when oi

contam nation is present. (bjective cleaning
standards are specified to sinplify inspection and
acceptance in the field.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

Before jointing and erection of piping or tubing, thoroughly clean
interiors of pipe sections, tube, and conponents. |n steel pipe, |oosen
scal e and other foreign matter by rapping sharply and expel by wire brush
and swab. Blow out both steel pipe and copper tube and components with
conpressed air at 690 kPa (gage) or nore. Maintain cleanliness by closure
of pipel/tube openings with caps or plugs. Before nmaking final termna
connections, blow out conplete systemw th conpressed air at 690 kPa (gage)
or nore. Ceaning and cl eanness of nmedi um pressure systens over 1724 kPa
(gage) and hi gh pressure systenms shall conformto the paragraph entitled
"C eani ng and C eanness Requirenments."
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3.1.3.4 Changes in Pipe Size

Use reducing fittings for changes in pipe size. The use of bushings wll
not be permtted. |In horizontal lines, 65 mmand | arger, reducing fittings
shal |l be of the eccentric type to maintain the bottomof the lines in the
sanme pl ane.

3.1.3.5 Drai nage and Flexibility

Conpressed air piping shall be free of unnecessary pockets and pitched
approxi nately one mmper 400 mmin the direction of flowto | ow points.
Where pipes nust be sloped so that condensate flows in opposite direction
to air flow, slope one mmper 200 mmor greater. Provide flexibility by
use of fittings, loops, and offsets in piping. Install branches at top of
a main to prevent carryover of condensate and foreign matter.

3.1. 4 Thr eaded Joints

Where possible use pipe with factory cut threads, otherw se cut pipe ends
square, renove fins and burrs, and cut taper pipe threads in accordance
with UNI 1SO 7-1 and UNI 4648. Threads shall be snooth, clean, and ful
cut. Apply thread tape to male threads only. Wrk piping into place

wi t hout springing or springing or forcing. Backing off to permt alignment
of threaded joints will not be permtted. Engage threads so that not nore
than three threads remai n exposed.

3.1.5 FIl anged Joints in H gh Pressure System

Install using calibrated torque wenches or feeler gage nethods to assure
proper gasket conpression. Calibrate torque wench inmediately prior to
use.

3.1.6 Wel di ng and Brazing

Perform wel di ng and brazing in accordance with qualified procedures using
qual i fied wel ders and wel di ng operators and brazers. Do not perform
wel di ng and brazing when the quality of the conpleted weld or braze could
be impaired by the prevailing working or weather conditions. The
Contracting O ficer will determ ne when weather or working conditions are
unsuitable for welding. Welding of hangers, supports, and plates to
structural menbers shall be in accordance with UNI EN | SO 13920. Mark
wel di ng and brazing detail drawings to identify the welder or brazer naking
the joint.

3.1.6.1 C eaning for Wl ding and Brazing

Surfaces to be welded or brazed shall be free fromloose scale, slag, rust,
paint, oil, and other foreign material. Joint surfaces shall be snpoth and
free fromdefects which mght affect proper welding. C ean each |ayer of
wel d netal thoroughly by wire brushing, grinding, or chipping prior to

i nspection or deposition of additional weld netal. Conformto paragraph
entitled "C eaning and Cl eanness Requirenments" [for medi um pressure systens
over 1724 kPa (gage)] [and] [for high pressure] systens.
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3.

3.

1.6.2 Stress Cracking During Brazing

For austenitic stainless steel and other material susceptible to stress
corrosion cracking fromnolten brazing filler netal, avoid applying stress
during brazing.

.1.6.3 Wel di ng or Brazing of Valves

Wel di ng or Brazing of Valves: Disassenble valves subject to danage from
heat during welding or brazing and reassenble after installation. Open
val ves two or three turns off the seat when not subject to heat danage
during wel ding or brazing; do not backseat val ve.

1.7 Val ves

Install valves in confornance with ASVE B31.1 at the | ocations indicated
and el sewhere as required for the proper functioning of the system

1.7.1 d obe Val ves

Install gl obe valves so that the pressure will be below the disk. Instal
gl obe valves with the stens vertical

.1.7.2 Pr essur e- Reduci ng Val ves

Provi de conpressed air entering each pressure-reducing valve with a
strainer. Provide each pressure-reducing valve unit with two bl ock val ves
and with a globe or angle bypass val ve and bypass pipe. Provide a bypass
around a reducing valve of reduced size to restrict its capacity to
approxi mately that of the reducing valve. Provide each pressure reducing
valve unit with an indicating gage to show the reduced pressure, and a
safety valve on the | ower pressure side. These requirements do not apply
to small pressure regulating valves used to adjust pressure for pneumatic
equi pnent .

1.8 Hangers and Supports

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: See NAVFAC P-355, "Seisnic Design for

Bui | di ngs," Chapter 10, "Mechanical and El ectrica

El enents,"” for cal culating pipe support spacing for
schedul es not shown. Al so, space supports for high
pressure air piping to provide restraint against

whi ppi ng and danage to other piping if the high
pressure |line breaks; see DM 3.5, "Conpressed Air
and Vacuum Systens," Section 7, "Piping Systens."
Delete Table | and reference to seismc requirenents
if not required.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

Sel ection, fabrication and installation of piping hangers and supports
shall conformto UNI 5311, UNI 7145 [except that spacing of the hangers and
supports shall be as per Table I.]
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TABLE |I. MAXI MUM SPAN FOR PI PE

STD. W. EX. STRONG

DI AMETER STEEL PI PE STEEL PI PE

MV SCHEDULE 40 SCHEDULE 80
15 1.52 1.52
20 1.75 1.75
25 1.98 1.98
40 2.29 2.36
50 2.59 2.59
65 2.82 2.90
80 3.125 3.20
90 3.35 3.35
100 3.51 3.58
125 3.89 3. 96
150 4.19 4,27
200 4.73 4. 88
250 5.18 5.34
300 5. 56 5.79

3.1.9 Pressure Gages

Provi de pressure gages with a shut-off valve or petcock installed between
the gage and the |ine.

3.1.10 Strai ners

Provide strainers with neshes suitable for the services where indicated, or
where dirt might interfere with the proper operation of valve parts,
orifices, or noving parts of equipnent.

3.1. 11 Equi pnent Foundati ons

Provi de equi pnent foundations of sufficient size and wei ght and of proper
design to preclude shifting of equi pment under operating conditions or
under any abnornmal conditions which could be i nposed upon the equi pnent.
Provi de foundations which neet the requirenents of the equi pment

manuf acturer, and when required by the Contracting Oficer, obtain fromthe
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equi pmrent manufacturer approval of the foundation design and construction
for the equi pment involved. Equiprment vibration shall be maintained within
acceptable limts, and shall be suitably danpened and i sol at ed.

3.1.12 Equi pnent Installation

Install equipnent strictly in accordance with these specifications, and the
manuf acturers' installation instructions. Gout equipnent nmounted on
concrete foundations before piping is installed. Install piping in a
manner that does not place a strain on any of the equi pment. Do not bolt
flanged joints tight unless they match properly. Extend expansi on bends
adequately before installation. G ade, anchor, guide and support piping

wi t hout | ow pockets.

3.1.13 O eani ng of System

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Special cleaning requirenents are mainly

i ntended for high pressure systens. Speci al

cl eani ng should al so be considered for nmedi um
pressure systenms over 1724 kPa (gage) which nay be
subj ect to dieseling explosions when oi

contam nation is present. (bjective cleaning
standards are specified to sinplify inspection and
acceptance in the field.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Cl ean the various system conponents before final closing as the
installations are conpleted. Renpve foreign matter from equi pnent and
surroundi ng areas. [C eaning and cleanliness shall conformto paragraph
entitled "Cl eaning and Cl eanliness Requirenents" for pressures over 1724
kPa (gage).] Prelimnary or final tests will not be permitted until the
cleaning is approved by the Contracting O ficer

3.1.14 Pi pe Sl eeves

Provi de pipe sl eeves where pipes and tubing pass through nasonry or
concrete walls, floors, roofs, and partitions. Hold sleeves securely in
proper position and |ocation before and during construction. Al sleeves
shal |l be of sufficient length to pass through entire thickness of walls,
partitions, or slabs. Extend sleeves in floor slabs 50 mm above the
finished floor. Pack space between the pipe or tubing and the sl eeve
firmy with oakum and caul k both ends of the sleeve with elastic cenent.

3.1.15 Fl oor, Wall, and Ceiling Pl ates
Provi de chrom umpl ated steel or nickel-plated cast iron plates on pipes
passing through floors and partitions of finished roons. Provide painted
cast-iron, nalleable iron, or steel for other areas.

3.1.16 Fl ashing for Buildings
Provide flashing [as required] [in accordance with Section 07600 "Fl ashi ng

and Sheet Metal "] where pipes pass through building roofs and outside walls.
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3.1.17 Uni ons and Fl anges

Provi de unions and flanges where necessary to permt easy di sconnection of
pi pi ng and apparatus, and as indicated. Provide a union for each
connection having a screwed-end valve. [Provide unions or flanges not
farther apart than 30 neters.] [Provide unions or flanges as indicated.]
Provi de unions on piping under 50 nmin dianeter, and provide flanges on
pi ping 50 nm and over in dianeter. |Install dielectric unions or flanges
bet ween ferrous and non-ferrous piping, equipnent, and fittings; except
that bronze valves and fittings may be used w thout dielectric couplings
for ferrous-to-ferrous or non-ferrous to non-ferrous connections.

3.1.18 Pai nti ng of Piping and Equi prent

Pai nt pi ping and equi pment in accordance with Section 09900 "Pai nts and
Coatings."

3.1.19 I dentification of Piping

Identify piping in accordance with UNI 5634. Use comercially nmanufactured
pi ping identification |abels. Space identification marking on runs not
farther apart than 15 neters. Provide two copies of the piping
identification code franed under glass and install where directed.

3.1.20 Warning and ldentification Tape

Coordinate installation of utility warning and identification tape with
backfill operation. Provide tape above buried Iines at a depth of 200 to
305 mm bel ow fini sh grade.

3.2 CLEANI NG AND CLEANNESS REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Special cleaning requirenents are mainly

i ntended for high pressure systens. Speci al

cl eani ng should al so be considered for nmedi um
pressure systenms over 1724 kPa (gage) which nay be
subj ect to dieseling explosions when oi

contam nation is present. (bjective cleaning
standards are specified to sinplify inspection and
acceptance in the field.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

Cl eani ng and cl eanness requirenents shall conformto the follow ng.
3.2.1 Prohi bited Methods and Processes
The foll owi ng net hods and processes shall not be used.
a. Chenical descaling (acid pickling).

b. Abrasive blasting and vapor bl asting.
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c. Alkaline cleaning.

d. Enul sion cl eani ng.

e. Chel ate cleaning.

f. Acid cleaning

g. Passivation.

h. Corrosion inhibitors shall not be used.
2.2 Approval of Methods and Procedures

Prepare and submt witten cleaning procedures for approval. Perform
production cl eaning in accordance w th approved procedures.

. 2.3 Tool s Used on Corrosion-Resistant Alloys

Tool s used on corrosion-resistant alloys such as grinding, polishing,
filing, deburring, and brushing tools shall be visually clean and shall not
have been used on carbon or low alloy steels, alum num lead or materials
containing lead or |ead conponents, or other low nelting point nmaterials.
Wre brushes shall be 300 series stainless steel. Unless otherw se
approved, each tool shall be used on only one type of corrosion-resistant
net al .

. 2.4 Cl eaning Before Installation

Cl ean pi ping, conponents, and equi pnment before installation

. 2.5 Cl eani ng Requi renents

Cl ean surfaces containing no crevices or inaccessible areas by any of the
procedures described herein. Cean surfaces containing crevices by
i Mmersion in unused or redistilled acetone, ethanol, or isopropanol only.

.2.5.1 Vapor Degreasi ng

Vapor degreasing nmay be used on surfaces containing no crevices or
i naccessi bl e areas and shall be acconplished by the foll owi ng procedures:

a. Dry all parts entering degreaser.

b. Load parts onto racks in the condensing zone so that they do not
touch each other, and in such a nanner to insure conplete draining
of sol vents.

c. Use perchloroethylene bath. Mintain bath at 121 to 127 degrees C

The bath shall contain a neutral inhibitor to prevent acid
formation due to hydrolysis. Oher types of inhibitors are not
permtted.

d. Change sol vent when boiling point of perchloroethyl ene exceeds 127
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degrees C. Dunp solvent earlier if cleanliness standards are not
attai ned.

e. Lower or raise parts in the degreaser at a rate not to exceed 5
mm's and i nmerse in vapor phase. Spray with clean solvent during
imersion tine. Keep the spray nozzle at | east 305 nm bel ow t he
vapor |ine during spraying. Al'low part to remain in vapor
until condensation ceases (3 to 5 mnutes). Dry parts conpletely
bef ore renovi ng from degreaser.

3.2.5.2 Degreasi ng by I mersion or Wping

Degr easi ng of parts having no inaccessi ble areas or crevices may be
perfornmed by imersion in solvent or by wiping with a clean lintless w ping
cloth saturated with the sol vent perchl oroethyl ene, unused or redistilled
acetone, ethanol, or isopropanol, or Stoddard solvent for prelimnary
degreasing. Dry in accordance with paragraph entitled "Drying

Requi renents. "

3.2.5.3 Tri sodi um Phosphat e Det ergent C eani ng (Degreasi ng)

Tri sodi um phosphat e det ergent cl eaning may be used on surfaces containing
no crevices or inaccessible areas and shall be acconplished as foll ows:

a. Renove heavy dirt by either scrubbing with a non-shedding bristle
brush using a solution of up to 112.2 nL of nonionic detergent per
liter of tap water or inmersing the parts in a hot (approximtely
71 - 88 degrees C) solution consisting of 207 to 296 niL of
tri sodi um phosphate and up to 112.2 nL of the nonionic detergent
per liter of tap water for about 20 nminutes. Agitate and use
brush as necessary.

b. Rinse parts thoroughly in hot water at a mininumof 49 degrees C

c. Dry the parts in accordance with paragraph entitled "Drying
Requi renents. "

3.2.5.4 U trasoni c d eaning
Cl eani ng net hods using ultrasoni c equi pmrent nmay be used.

3.2.6 Dryi ng Requi renents
Acconplish drying by still or forced clean air or inert gas, drying oven,
or by evacuation. When using evacuation, exercise care to prevent
evacuati ng-punp lubricant fromentering the equi pnent. Check conpressed
air used for drying to ensure cleanliness by blowi ng through a clean
white, cotton filter cloth for about 5 mnutes at full drying velocity.

3.2.7 I nspection and Acceptance Criteria for d eanliness

Conformto the foll ow ng:

3.2.7.1 Cl eanness Criteria
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Al surfaces of piping material, equipnent, instrunents, and ot her
conponents which will come in contact with conpressed air shall be clean to
the extent that no contamnation is visible to a person with normal visua
acuity (natural or corrected) under a lighting level of at |east 1076 | ux
on the surface being inspected. < eanness of surface which cannot be
visually inspected due to inaccessibility or geonmetry shall be determ ned
by an interpretation of the discoloration or dirt obtained by wiping with a
clean, white, wet or dry cloth. Free of contanination shall nean free of
oil, dirt, metallic flakes, preservatives, paint, and any other substances
whi ch may present a safety hazard or inpair the quality of the conpressed
air.

3.2.7.2 Critical Surfaces

No rust shall be allowed on valve seats, orifice plates or other critica
surfaces. Thin filns of rust are acceptable on other corrosion-resistant
mat eri al surfaces provided there is no visible thickness or evidence of
pitting and the total area involved does not exceed one percent of the
total surface area of the conponent in contact with conpressed air

3.2.7.3 Carbon and Low Al l oy Steels

A uniformlight rust that can be renpved by brushing or wiping is
accept abl e.

3.2.8 Mai nt ai ni ng C eanness During Installation

Mai ntai n cl eanness of piping, conponents, and equi prent during
installation. Dirt and debris produci ng operations shall be perforned so
that dirt and debris fall away from system openi ngs; otherw se, provide
covers over openings to preclude contanination. Cap, plug, cover, or bag
openi ngs and pi pe ends and secure with tape when they are not required to
be open for the performance of work. Metal caps, plugs, and covers shal
be austenitic stainless steel. Plastic itens and tape shall be free of
substances that can have a harnful effect on stainless steel and other
corrosion-resistant netals in the system

3.2.9 Cl eanness Verification Flushes

After installation, check the systens for cleanness by flushing with water

Perform flushing so that the m ninmumvelocity through any part of the
systemis not less than [1.1] [ ] meters per second. Pass flush water
through a filter for cleanness evaluation. Filter elenment shall be
corrosion-resistant wire cloth with mesh size confornming to ASTM E 11, No.
20 (850 microneters), No. 25 (710 microneters), or No. 30 (600
mcroneters). Filter area shall be sufficient to limt pressure drop so
that required flushing velocity can be attai ned.

3.2.9.1 Fl ush Acceptance Criteria

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Select flush acceptance criteria based on how
critical the systemis and the volune of systemto
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be flushed. Morre particles may be expected and nay
be acceptable in |arger systens.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

The system shall be flushed until there is no nore than [slight speckling]
[[0.1] [0.5] [ ] cubic centineters] of particulates on the filter
screen. There shall be no particles larger than 0.79 by 1.59 mmlong. The
flush water shall show no visual evidence of contami nation such as oi
particles, discoloration, or iridescent surface filmcharacteristic of oil

3.2.9.2 Recl eani ng of Systens

Systens which fail to neet acceptance flush criteria after flushing for
nore than 4 hours shall be recleaned by the Contractor at no additiona
cost to the Government. Prepare recleaning procedures and subnit to the
Contracting O ficer for approval. Renpve instrunents, conponents, and any
other itens that nay be danmmged by recleaning. Performrecleaning by
flushing with hot water at not |ess than 60 degrees C.

3.3 CLEANI NG SI LVERBRAZED PI PI NG

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: All silverbrazed piping, including | ow
pressure systems, should be cleaned to preclude
corrosion fromresidual brazing flux.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Cl ean silverbrazed piping to renpove residual flux remaining in the system
after fabrication. Use one of the procedures below. The hot flush and hot
recirculating flush are preferred. Mninmumflow rate through any part of
the systemin liters per second shall be 0.0037 tines the inside dianeter
of the pipe in mm For any flushing method used, the system shall be ful
of water so that joints are conpletely subnerged at all tines.

3.3.1 Hot Fl ushi ng Met hod

Hot flush the system for one hour using heated fresh water. No part of the
system shall go bel ow 43 degrees C.

3.3.2 Hot Recircul ating Fl ush Met hod
Performhot recirculating flush for one hour. Heat water during flushing
so that no part of the systemfalls below 43 degrees C. After conpleting
the hot recirculating flush, flush the systemwth cold fresh water for 15
m nut es.

3.3.3 Col d Soak Met hod

Col d soak the systemusing fresh water at not |ess than 15.50 degrees C for
12 hours. Followi ng the 12 hour soak, flush the systemwth fresh water at
not |ess than 15.50 degrees C for 4 hours.

3.4 FI ELD QUALI TY CONTRCL
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3.4.1 Exanmi nati ons

3.4.1.1 Wel di ng Exam nati ons

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The paragraphs will be edited and inserted if
necessary to ensure proper inplenentation of the

" CONTRACTOR QUALI TY CONTROL PROGRAM "  The
specification witer or design engi neer nust

i ndi cate how nuch quality control of welding is
needed for each project and who is to be
responsible, i.e., primarily the Contractor or the
Governnent. Rarely will a project require 100
percent testing of welds by NDE nethods. The

desi gner nust determ ne the required nmethods and the
extent of inspection and testing and nust indicate
the extent in this section of the project
specifications or on the project draw ngs by notes,
nondestructive test synbols, or other neans. Table
Il at the end of this section was devel oped from

M L- STD M L- STD-278, "Fabrication, Wl ding and

I nspection, and Casting Inspection and Repair for
Machi nery, Piping, and Pressure Vessels in Ships of
the United States Navy." The referenced applicable
publications and Arny Techni cal Manual, "WELDI NG
DESI GN, PROCEDURES AND | NSPECTI ON, " TM 5-805-7, nay
be used for guidance in determ ning inspection and
testing requirenents. The specifications or

drawi ngs nust clearly indicate which joints require
100 percent NDE inspection, which joints require
random NDE i nspection, and whi ch NDE net hods are to
be enpl oyed for each joint. For randominspection
the drawi ngs nust indicate the |ocation, nunber of
joints, and mninmumincrenent length of weld that
will be subject to NDE inspection without
predi scl osi ng the exact spots to be exan ned.
Joints not indicated to be tested by NDE net hods
shal | be subject to visual inspection only. In
cases where the nature of the welding is such as to
require visual inspection only, the requirenments for
ot her nondestructive exani nations should be del eted
fromthese paragraphs and from paragraph entitled

" QUALI FI CATI ON OF | NSPECTI ON AND NONDESTRUCTI VE
PERSONNEL. "

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Information based on Table Il nust be
devel oped and included in each project
specification. Table nust clearly define the
systens to be inspected and the type of NDE
required. Revise Table Il if required for the
proj ect.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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[ The Governnment will] [The Contractor shall] performvisual and
nondestructive exam nations to detect surface and internal discontinuities
in conpleted welds. Submit a NDE report neeting the requirenents specified
in ASME B31.1. [The Contractor shall obtain the services of a qualified
conmercial inspection or testing |aboratory or technical consultant,
approved by the Contracting Oficer.] Visually exam ne welds. Perform
[radi ographic,] [liquid penetrant,] [or] [nmagnetic particle] exam nation as
specified in Table Il of this section. For systens operating at 6894 kPa
(gage) or higher, all welds shall be exam ned. For high pressure systens
operating | ess than 6894 kPa (gage), performrandom NDE. When exam nation
and testing indicate defects in a weld joint, the weld shall be repaired by
a qualified welder. Renpbve and replace defects as specified in ASME B31. 1,
unl ess ot herwi se specified. Repair defects discovered between wel d passes
before additional weld nmaterial is deposited. Wenever a defect is
renoved, and repair by welding is not required, blend the affected area
into the surroundi ng surface, elimnating sharp notches, crevices, or
corners. After defect renoval is conplete and before rewel di ng, exam ne
the area by the sane test nmethods which first reveal ed the defect to ensure
that the defect has been elimnated. After rewelding, reexamne the
repaired area by the sane test nethods originally used for that area. Any
i ndi cation of a defect shall be regarded as a defect unless reeval uation by
surface conditioning [and NDE] shows that no unacceptabl e defects are
present. The use of any foreign material to mask, fill in, seal, or

di sgui se wel di ng defects will not be permtted.

.4.1.2 Brazi ng Exani nati ons
The Contractor shall perform brazi ng exam nati ons.
a. Visual Exam nations
Visual ly exam ne all conpressed air systens as foll ows:

(1) Check brazed joint fit-up. Dianetrical clearances shal
conformto brazing procedure requirenents.

(2) Check base nmaterial of pipe and fitting for conformance to
the applicabl e drawing or specification

(3) Check grade of brazing alloy for confornance to the brazing
procedure before fit-up or brazing.

(4) Check conpleted brazed joint for a conplete ring of brazing
al | oy between the outside surface of the pipe and the face of the
fitting, and for a visible fillet.
(5) Check stainless steel and other susceptible material for
evi dence of stress cracks. Check inside of joint if possible with
borescope or other aids.

b. Nondestructive Exam nation

For high pressure conpressed air systenms, any fitting, copper-nickel pipe,
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or stainless steel tubing which is reused after unsweating a brazed joint
shall be liquid penetrant exam ned for cracks. Any crack detected shall be
cause for rejection of the fitting or pipe. Liquid penetrant exam nation
shal |l be perfornmed by qualified personnel

c. Repair of Brazed Joints

Defective joints may be repaired. However, no nore than two attenpts to
repair by reheating and additional face feeding of brazing filler netal
will be permtted, after which the defective joint shall be unsweated
reprepared as a new joint, exam ned for defects on pipe and fittings, and
rebrazed. Performrequired NDE

3.4.2 Testi ng

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: If air (pressure) drop tests are used for
system accept ance, assure that |eakages at
acceptabl e rates through val ves (or other
conponents) are not causing pressure drop. Most
hard- seat ed val ves have sone al |l owabl e | eakage rate
(about 10 cubic centinmeters per hour of water per 25
mm val ve size or 3 liters per hourof gas per 25 mm
of valve size). Delete check for cross-connection
if only one type of systemis involved in project.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

3.4.2.1 CGeneral Requirenents, Testing

Performtesting after cleaning and acceptance of cleanness. Contractor
shal | provide everything required for tests. Tests shall be subject to the
approval of the Contracting Oficer. Calibrate the test pressure gage with
a dead weight tester within [15] [ ] days before use and certify by
initial and date on a sticker applied to dial face. [Pressurize each

pi pi ng systemindividually and check to assure that there are no
cross-connecti ons between different systens prior to hydrostatic and
operational tests.]

a. Supervision of Testing
For [high] [and] [nediun] pressure system an experienced registered
pr of essi onal engi neer responsible for safety and enpl oyed by the Contractor
shal | be present during testing.
3.4.2.2 Hydrostati c and Leak Ti ghtness Tests
a. Prelimnary Preparation
Renove or isolate fromthe systemthe conpressor, air dryer, filters,
i nstrunents, and equi prent whi ch woul d be danaged by water during

hydrostatic tests and reinstall after successful conpletion of tests.

b. Perfornance of Hydrostatic Tests
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EE R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Specify or show on the draw ngs the design
wor ki ng pressure of each systemin the project.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Hydrostatically test piping systens in accordance with ASVE B31.1. Vent or
flush air fromthe piping system Pressurize systemfor 10 minutes with
wat er at one and one-half times design working pressure, then reduce to
desi gn worki ng pressure and check for |eaks and weeps.

c. Conpressed Air Leak Tightness Test

After satisfactory conpletion of hydrostatic pressure test, blow systens
dry with clean, oil-free conpressed air, and test with clean, dry air at
design working pressure. Brush joints with soapy water solution to check
for leaks. Install a calibrated test pressure gage in piping systemto
observe any loss in pressure. Miintain required test pressure for a
sufficient length of tinme to enable an inspection of joints and connecti ons.

d. Conpressed Air Pressure Test For High Pressure Systens

For high pressure systens, conpressed air at system design pressure shal
then stand in a systemto equalize tenperature. Pressure drop, corrected
for tenperature change, shall not be nore than one percent in 24 hours for
a test pressure 6894 kPa (gage) and above, and not over 5 percent in 6
hours for test pressures from 2758 to 6894 kPa (gage). Use formula bel ow
to correct pressure for tenperature change.

PF + 101.32 = (Pl + 101.32)(TF + 273)/ (Tl + 273)
Where PF = Final Pressure, (kPa (gage))
Pl. = 1Initial Pressure, (kPa (gage))
TF = Final Tenperature, (degrees C
TI = Initial Tenperature (degrees Q)

.4.2.3 Qperational Tests

Test equi pnent as in service to determ ne conpliance with contract
requirenents and warranty. During the tests, test equi prment under every
condition of operation. Test safety controls to denonstrate perfornance of
their required function. Conpletely test systemfor conpliance with

speci fications.

.5 | NSTRUCTI ON TO GOVERNVMVENT PERSONNEL
Provide [2] | ] man-days of instruction to [2] | ] Gover nnent
personnel in accordance with Section 15050 "Basic Mechanical Materials and

Met hods" for each type of conpressor and conpressed air dryer in the
proj ect.
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TABLE ||
HP Pi ping (2758 kPa (Gage) Higher) Inspection Requirenents 1/

Requi red Nondestructive Exam nation

Wl ded Joi nt
type and pi pe VI SUAL EXAM NATI ON T/ PT TEST RADI OGRAPHY
size, mMm Root Conpl et ed Root Conpl et ed Conpl et ed
Ext ent

Layer Wl d Layer Wl d Wl d of
Butt 100 and X2/ X X2/ X3/ X 6. 28
greater radi an
Butt 65 to 90 X2/ X X2/ X3/ X4/ 5/ At | east
i ncl 105 radi an
Butt |ess X2/ X X2/ X3/ X4/ 5/ 6/ At | east
t han 65 1. 05 radian
Al | socket X2/ X X2/ X -- --
and fillets
Legend: X - Indicates that test is required.

MT Magnetic Particle Inspection
PT Li quid Penetrant | nspection
RT Radi ogr aphi ¢ Exani nati on

NOTES:
1/ Where new welds in piping intersects existing or older welds, the
latter welds shall be inspected for a distance of 150 mmor a distance equa
to 50 percent of the pipe size dianeter, whichever is |less, as neasured from
points of intersection. The existing or older weld and adj acent base
material shall be free fromcracks. Were non-intersecting adjacent existing
wel ds are inadvertently radi ographed, only cracks shall be cause for
rejection.

2/ MI/PT inspect the first or root pass of welds and when accessible, the
reverse or back-chi pped ground, gouged or machined side prior to depositing
metal on the reverse side. Visual exam nation at 5X magnification nay be
substituted for MI/PT inspection. Linear discontinuities shall be
unacceptable. Use 5X inspection where crevices cannot be cl eaned thoroughly.

3/ MI/PT test shall be perforned only when post-weld heat treatnent is
requi red and when specified on drawing. The test shall be conducted after
heat treatment and shall include 6.28 radian of circunferential weld surface
and adj acent base nmaterial. Wiere 6.28 radian RT is perforned after heat
treatment, MI/PT is not required, except where specified on draw ng.
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Legend: X - Indicates that test is required.

4/ RT of welds on piping in the horizontal fixed position shall represent
a sector which was welded in the vertical or overhead position

_ 5/ Inlieu of 1.05 radian RT, PT or MI may be perforned on the
inside of a joint where weld is within 2 1/2 nonmi nal pipe dianeters fromthe
open end is back wel ded, has backing ring renoved or used consumabl e insert.
6/ RT is required where the working pressure exceeds 3964 kPa (gage). For
wor ki ng pressure 3964 kPa (gage) and bel ow, inspection nay be perforned in
lieu of RT.

-- End of Section --
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